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Chapter  1 

AUTOMATION,  A  NEV.'  STEP  IN  THE  DEVELOPMENT  OF 
PRODUCTIVITY  OF  COMMUNAL  WORK 

(A  Technical-Economic  Characterization  of  Automation) 


1,  The  Place  of  Automation  in  the  Development  of  Technology 

During  the  recent  years  the  terra  "automation”  is  used  more  and  more 
often  in  the  economic,  technical,  philosophic,  and  other  literature  of 
many  countries.  However,  on  closer  examination  it  becomes  clear  that  this 
term  is  underst''od  differently  by  different  authors.  There  exists  a 
great  number  of  opihiofts  which  can  be  judged  only  when  the  principal  sub¬ 
ject  of  discussion  has  been  defined*  This  subjeOt  is  f emulated  in  appro- 
dimately  the  following  forms  What  is  the  place  of  automation  in  the 
development  of  technolo^,  is  it  an  independent,  qualitatively  new  stage 
of  this  development?  If  the  answer  is  affirmative,  then  what  is  the  sub¬ 
stance  of  automatioh?  How  does  it  differ  from  the  preceding  stage  of 
technical  developnent? 

The  British  bourgeois  economist  Paul  Einstig  considers  automation 
to  be  simply  the  "synor^  of  progressive  mechanization,”  The  American 
senator  0‘Mahony  goes  still  further  and  asserts  that  automation  is  only 
ft  new  word  for  "the  problem  which  arose  simultaneously  with  the  first 
lathe  or  even  with  the  first  wheel.”  Thus  the  proponents  of  this  concept 
which  is  prevalent  in  boui-geois  literature  deny  any  specific  quality  of 
automation  as  a  new,  qualitatively  different  stage  of  technical  development. 

Other  authors  talce  the  opposite  stand.  For  example,  a  West-German 
reformist  theoretician  Carlo  Schmidt  asserts  that  "the  automation  of  many 
industrial  processes  and  the  electronic  brain  are  phenomena  which  cannot 
be  compared  with  anythirg  in  our  industrial  relations”  and  that  this  new 
technology  "appears  spontaneously  without  any  continuous  ties  to  the 
past  events." 

Let  us,  for  the  tjme  being,  set  aside  the  fact  that  both  these 
concepts  in  most  instances  are  not  the  ^^esult  of  a  materirlly  disinterested 
scientific  investigation.  At  present  we  are  only  interested  in  the  manner 
in  which  they  solve  the  problem  of  the  place  of  automation  in  the  develop¬ 
ment  of  technology.  Thus,  we  are  discussing  two  extreme  opinions  the 
first  of  which  denied  the  definition  of  automation  as  a  new  independent 
phase  of  technical  development  and  emphasizes  its  relaoionshlp  with  the 
pre^jeding  developmerib  of  teohn  liogy,  whereas  the  second  one  maintains  a 
diametrically  Opposed  point  cf  view.  The  common  basis  of  these  extreme 
polar  opinions  is  the  metaphysical  approach  to  the  study  of  the  problem, 
the  one-sided  emphasis  on  and  separation  from  the  mutual  relationship  of 
the  phenomena  characteristic  of  both  sides  of  the  objective  reality. 
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A  scientific  definition  of  the  place  of  automation  in  the  develop¬ 
ment  of  technology  cannot  refrain  from  takiijg  into  account,  on  the  one 
hand,  the  inseparable  bond  connecting  autoriiation  with  the  entire  history 
of  the  gradual,  strengthening  and  extension  of  the  power  of  man  over  the 
forces  of  nature,  and  on  the  other,  the  qualitatively  novel  features 
which  distinguish  autoinAtion  from  the  preceding  stages  of  technological 
development*  Automation  is  the  continuation  and  natural  result  of  the 
technological  development  representing,  however,  a  qualitatively  new 
stage,  a  veritable  leap  in  the  development  of  the  productive  forces. 

This  is  the  solution  of  this  problem  ly  the  Marxist  science  and  this 
solution  is  the  only  scientific  determination  of  the  place  of  automation 
in  the  development  of  technology. 

Automation  is  the,  logical  result  and  continuation  of  technological 
development.  Its  feasibility  and  indispensability  are  determined  ty  the 
process  Of  the  developnent  of  material  production.  The  conversion  to  mass 
production  in  mary  branches  of  industiy,  the  complex  mechanization  of  the 
industrial  processes,  invention  of  control  devices,  a  more  profound  com¬ 
prehension  and  mastering  of  the  technical  laws  governing  the  industrial 
process,  the  rapid  development  of  electronics  and  Communication  technique, 
in  brief,  the  entire  prededing  progress  of  technology  created  a  techno¬ 
logical  feasibility  of  the  aU^matibn  of  industrial  processes. 

Further  develOfanent  of  ^tedhholbgy  requires  the  conversion  to 
automation  more  and  more.  Themajbrify  of  the  industrial  processes  at 
the  present  time  has  become  So  complicated  and  the  requirements  for 
maintaining  the  conditions  of  work  have  risen  so  high,  that  even  now  man 
cannot  always  watch  the  numerous  instruments,  direct  the  process,  and 
take  timely  measures  which  ensure  its  normal  course. 

Automation  is  the  continuation  and  natural  result  of  technical 
development,  but  it  does  not  represent  a  higher  stage  of  mechanisation  only. 
The  distinctive  feature  of  automation  consists  of  the  fact  that  the 
industrial  process  is  accomplished  without  the  participation  of  man. 
Mechanical  devices  perform  the  functions  of  directing  and  controling  this 
process. 

Under  the  conditions  of  mechanization  the  machine  replaces  man’s 
physical  labor,  but  man  must  still  control  its  operations  in  detail  and 
direct  them,  Ifen  must  constantly  watch  over  the  work  of  the  machine  and 
direct  its  activity.  Automation  removes  the  necessity  for  such  a  type  of 
control,  inasmuch  as  the  machine  regulates  its  own  work  according  to  a 
prescribed  program,  Man  must  only  prescribe  this  program,  see  to  it  that 
the  machine  is  in  order,  and  interfere  with  the  process  of  the  work  only 
ih  exceptional  instances  when  owing  to  some  unforeseen  circumstance  the 
machine  should  deviate  from  the  prescribed  program.  Thus,  in  automation 
the  machine  fulfills  certain  functions  of  the  managing  work  of  man  in 
industry.  Therefore,  the  conversion  to  automation  completes  the  libera-  , 
tion  of  man  from  the  immediate  participation  in  the  industrial  process 
and  changes  abruptly  the  entire  character  of  human  labor.  Up  to  now  the 
machine  replaced  the  hands  and  the  muscles  of  manj  at  present  it  begins 
to  replace,  within  certain  limits,  his  brain  and  nervous  system. 


The  number  of  tools  which  the  human  artisan  can  use  simultaneously, 
the  power,  speed,  and  precision  of  this  operation  are  limited  by  the ^ 
number  and  capabilities  of  the  organs  of  the  human  body*  Mechanization 
does  away  with  these  limitations  by  transferring  the  tools  from  man  to 
the  machine.  ’^Thus-the  number  of  implements  used  simultaneously  by  the 
same  machine  is  from' the  rery  beginning  emancipated  from  the  orgai^c  - 
limitations  to  which  the  hand  tool  of  the  worker  is  subjected*”-*-  ^See  Note/ 
(^^ot^  K,  Marx,  Kapital  /^apital/,  Voi  I,  Gbspolitizdat,  1955^ 

page  380.)  .  XI.  4  4- 

However,  in  many  instances  mechanization  still  retains  the  necessity 

for  heavy  physical  labor  (loading  of  a  machine,  transfer  of  the  semi-product 
from  one  machine  to  the  other,  etc.)  and  primarily  the  necessity  of  constant 
control,  by  man  over  the  Work  of  the  mechanism.  Mechanization  does  not 
entirely  abolish  these  types  of  work.  The  number  of  mechanisms,  the  rate 
of  the  flow  of  the  industrial  process  which  the  worker  is  able  to  control, 
the  speed  and  precision  of  his  interference  xd,th  the  work  of  the  mechanism 
are  in  the  long  run  limited  by  the  capabilities  of  the  human  nervous  sys¬ 
tem.  Consequently,  mechanization^  eVen  in  its  highest  phase  of  complex 
mechanization,  does  not  entirely  eltoihate  the  subjective  principle  of 
the  division  of  labor  typical  in  mailufad'bure,  l.e#,  the  adaptation  of  the 


industrial  process  to  the  worker.  ;  x  ^  i 

Automation  successively  liquidates  the  dependence  of  the  industrial 
process  on  the  physical  capabilities  of  man.  A  mechanism  can  control  the 
industrial  orocess  and  direct  it  better  than  man,  without  fatigue,  and  with 
far  greater  precision,  speed,  and  correctness.  It  can  work  under  conditions 
which  are  unbearable  for  the  human  organism,  under  high  or  extra  low  pres¬ 
sures  and  temperatures,  under  dangerous  conditions,  etc.  This  makes  it 
possible  to  perfom  operations  which  surpass  the  possibilities  of  manual 
operation  of  the  machine  and  visual  control.  Therefore  automation  affords 
objective  division  of  the  industrial  process  according  to  its  own  character 
and  ensures  the  creation  of  industrial  technology  which  is  independent  of 
the  capabilities  of  the  worker  serving  it,  and  is  based  exclusively  on 
scientific  knowledge  and  technical  mastering  of  the  laws  governing  the 


industrial  process. 

The  modem  superuechanized  factoiy  in  most  instances  represents  a 
technological  unity  in  the  sense  that  many  industrial  iriachines  concentrated 
in  one  place  are  simultaneously  and  regularly  set  in  motion  by  a  common 
motor  mechanism  and  are  connected  into  a  single  entity  ty  a  system  of  ^ 
transmissions.  But  the  industrial  process  as  such  in  the  absolute  majority 
of  instances  does  not  represent  such  a  technical  entity.  It  is  divided 
into  a  series  of  independent  processes  related  neither  by  the  flow  of 
intermediate  product  from  one  division  to  the  other  nor  by  the  industrial 
rhythm.  This  is  characteristic  of  seme  industries  to  a  greater  degree 
(for  example,  machine  building  or  metallurgy)  and  of  others  a  lesser 
degree  (for  example,  certain  enemical  industries)  but  whether  to  the  one 
or  the  other  extent,  this  feature  is  present  in  the  great  majority  of  non- 
automated  industries.  The  uniigr  of  the  industrial  process,  therefore, 
exists  rather  subjectively  in  the  plans  of  the  management  and  in  the 


prescribed  production  programs.  Automation  puts  this  unity  into  reality 
objectively,  as  a  technical  unity  of  the  entire  industrial  process s 
Instead  of  individual  machines  arranged  in  groups  according  to  the  types 
of  the  equipment  there  appears  an  integrated  system  of  machines,  mutually 
connected  into  a  single,  riqrthmically  operating  unity  which  controls  and 
regulates  its  own  operations  and  corrects  deviations  from  the  prescribed 
program  and  in  which  the  raw  material  or  the  intermediate  product  moves 
through  the  individual  operations  without  the  employment  of  human  hands 
and  without  the  immediate  participation  of  man  in  the  industrial  process 
in  general. 

Whereas  up  to  the  present  time  the  development  of  the  machine 
industry  was  principally  characterized  by  the  gradual  division  of  the 
industrisu' process  into  simple  operations  performed  ly  individual  highly 
specialized  machines,  automation,  to  the  contrary,  represents  the  oppo¬ 
site  tendency,  one  of  combining  all  the  operations  necessary  for  the 
manufacturing  of  the  product,  (or  at  least  of  a  group  of  these  operations) 
on  a  single  assembly  or  a  single  system  of  machines  mutiially  combined 
into  a  single  entity. 

The  boundary  between  mechanization  and  automation  cannot  be 
drawn  with  absolute  accuracy.  This  (^vision  includes  only  the  larger, 
general  characteristic  features,  since  the  epochs  in  the  history  of 
industrial  implements  are  not  separated  from  one  another  ty  strictly  deli¬ 
neated  boundaries.  From  its  very  inception  mechanization  brought  along 
with  it  certain  elements  of  automation  and  individual  examples  of  auto¬ 
matic  control  of  the  work  of  a  mechanism  have  been  known  for  a  long  time. 
Thus  Jacquaid’s  loom  shown  to  the  public  for  the  first  time  in  1801  was 
operated  automatically  ly  means  of  a  perforated  paper  card;  Watt's  steam 
engine  invented  at  the  end  of  the  l8th  century  had  an  automatic  centri¬ 
fugal  regulator.  More  and  more  individual  elements  of  automatic  control 
appear  in  machines  of  the  19th  and  20th  centuries. 

Even  before  the  Second  World  War  individual  industrial  establish¬ 
ments  have  introduced  automatic  regulation  and  control  of  certain  para¬ 
meters  of  chemical  processes,  automatic  regulation  of  boiler  feeding  and 
of  the  process  of  combustion  in  theimial  power  stations,  automatic  control 
of  temperature  and  prersure  in  the  oil  refining  industry,  automatic 
control  of  certain  equipment  of  hydraulic  power  stations,  etc.  Neverthe¬ 
less,  up  to  the  more  recent  times  innovations  in  industrial  technology 
exhibited  a  casual  character,  while  the  automatic  devices  were  capable  of 
performing  only  a  very  limited  number  of  relatively  uncomplicated  func¬ 
tions.  Only  the  scientific  and  technological  discoveries,  especially  in 
the  sphere  of  electronics  and  communication  technology  made  during  the 
Second  World  War  and  thereafter,  afforded  the  realization  of  an  extensive 
application  of  automation  along  x^ith  the  further  development  of  complex 
mechanization  and  the  ci’eat^on  of  advanced  technology  of  individual 
industrial  processes.  A  nevi  branch  of  technical  sciences  called  automation 
laid  a  single  theoretical  basis  for  the  creation  of  automatic  systems  of 
direction  and  control  which  are  capable  of  performing  the  widest  variety 
of  functions  that  are  often  exceedingly  complex. 


All  these  changes  in  industry  created  scientific  and  tectoological 
possibilities  for  an  extensive  conversion  to  automation  in  a  wide  variety 
of  branches  of  industry,  for  the  transition  from  individual  isolated  ele¬ 
ments  of  automation  to  an  automated  system  of  machinery.  Quantity  is 
converted  into  quality.  Thus,  automation  prepared  by  the  stm  total  oi 
the  preceding  development  of  technology  represents  a  revolutionary  leap 
in  the  development  of  the  industrial  forces  of  society,  a  q^litatively 
new  step  of  technical  development,  a  new  phase  in  the  lengthy  process  oi 
strengthening  and  widening  the  power  of  man  over  the  forces  of  mture. 

Under  the  modem  conditions  automation  is  the  decisive  li^  m  ^ 
the  chain  of  technical  progress,  the  principal  trend  in  the  developmen^ 
of  technology.  The  level  of  automation  becomes  now  the  principal  inoex 
of  the  degree  of  technical  development  of  a  state.  x  v  ^  t 

Automation  opens  new  vistas  for  the  solution  of  the  tsch^ca 
problems  in  their  essence.  At  the  same  time  in  contrast  to  most  of  the 
other  forms  of  technical  development  which  have  a  speciiic  signi  icance 
for  individual  definite  branches  (development  of  metalvjorking,  chemical 
instruments,  etc.)  automation  provides ; a, new  concept  in  the  entire  J-nohs- 
trial  process,  potentially  applicable'  to  the  gii^eat  majority  of.^the  branches 
of  industry  and' in  the  future,  without  doubt,  to  all  branches  of  industry 


Automation  makes  it  possible  to  find  the  fonmerly  inaccessible 
solutions  and  at  the  same  time  is  in  need  of  such  solutions.  It  is 
impossible  to  automate  an  industrial  process  based  on  obsolete  and  imper¬ 
fect  technology,  however,  in  its  turn,  the  use  of  new,  productive, 

highly  intensified  technological  processes  would  be  impossibxs  without  a 
certain  degree  of  auoomatic  control  and  direction.  For  example,  the 
achieved  conversion  to  high  pressures  and  elevated  tempera oure  of  steam 
in  thermal  power  stations,  as  well  as  a  number  of  new  technological  pro¬ 
cesses  in  the  chemical  and  oil  refining  industry  would  be  impossible 
without  automation.  Modern  technology  and  its  development  find  themselves 
in  ever  greater  technological  conflict  with  the  semi-production  conception 
of  the  industrial  process  adapted  to  the  physical  capabilities  of  t  e 
worlcer  s  * 

in  popular  scientific  literature,  newspaper  articles  and  fiction 
dealing  with  automation  attention  is  frequently  concentrated  on  its  _ 
individual  achievements.  For  example,  such  literature  describes  laghly- 
specialized  automatic  lines  in  mass  production,  which  increase  labor  pro¬ 
ductivity  many  times,  or  electronic  calculators  capable  of  remembering 
a  great  amount  of  data,  performing  calculations  at  a  rate  of  several  ^ 
thousand,  even  tens  of  thousands  operations  per  second,  solving  certain 
problems  of  logic,  ‘'selecting”  independently  the  optimum  version  of  an 
industrial  process,  etc.  These  achievements  of  modem  technology,  withoi  - 
any  doubt,  point  to  the  greau  possibilities  offered  bj*-  automation  even 
in  the  conteraporaiy,  initial  :tage  of  its  development;  however,  it  must 
be  borne  in  mind  that  they  do  not  fully  reflect  the  true  essence  of  auto¬ 
mation  and  in  any  case  do  not  exhaust  the  great  variety  of  processes 
included  in  the  domain  of  automation. 
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Automation  covers  a  great  number  of  processes  of  technical  develop¬ 
ment  which  follow  three  principal  trends; 

1.  Joining  separate  machine  operations  into  lines  or  assemblies 
of  continuous  production  in  which  feeding  of  the  raaterialj  separate 
operations,  and  the  entire  course  of  the  industrial  process  are  generally 
performed  in  a  prescribed  order  without  human  participation,  i*e«,  all 
these  processes  are  automatic. 

2.  Control  and  regulation  of  the  industrial  process  with  the  aid 
of  automatic  devices  and  mechanisms  which  equalize  the  method  by  which 

the  operation  is  performed  with  the  method  by  which  it  should  be  performed. 

As  a  result,  all  deviations  in  the  work  of  the  mechanism  are  corrected 
without  human  interference,  automatically. 

3.  The  use  of  controlling  electronic  computors  which  rapidly  ^d 
automatically  note,  retain,  and  process  data  on  the  course  and  conditions 
of  the  industrial  process,  select  the  optimum  program  of  operation  on 

the  basis  of  the  results,  and  issue  orders  for  the  operations  of  the  auto¬ 
matic  systems  of  the  machines.^  ^ee  Hot^  ■ 

Here,  incidentally,  we  must  make  a  remark.  Since  the 
practically  essential  problems  of  automation  differ  greatly  in  the  individual 
branches  of  industry  depending  upon  actual  conditions,  certain  authors 
using  the  experience  of  their  specialized  profession  identify  automation 
unilaterally  with  only  one  of  the  three  groups  adduced  above.  For  example. 
Harder  defines  automation  only  as  the  achievement  of  the  automatic  work 
cycle  of  -Uie  system  of  the  machines.  Peacock  and  a  number  of  other  authors 
understand  automation  only  as  automatic  regulation}  lastly  Pike  identifies 
automation  with  the  employment  of  electronic  computers.  This  limited 
explanation  of  automation  can  be  justified  to  a  certain  extent  if  we 
regard  it  as  the  expression  of  pressing  problems  of  automation  in  individual 
branches  of  industry?  however,  it  impedes  the  correct  appraisal  of  the 
place  and  significance  cf  automation  in  the  development  of  technology.) 

Incorporation  of  these  tliree  principal  trends  produces  an  automatic 
factory,  an  automatic  plant.  In  such  an  establishment  selection  and 
maintenance  of  the  most  advantageous  version  of  the  industrial  process, 
principal  and  auxiliary  operations,  movement  of  materials  and  intermediate 
products,  assembly  and  control,  all  these  processes  are  performed  without 
the  direct  participation  of  man. 3  ^ee  Note/  Such  an  automatic  factory 
does  not  exist  yet.  However,  there  are  many  automatic  assemblies,  pro¬ 
duction  lines,  shops,  sections  of  plants,  and  entire  factories  in  various 
branches  of  industry,  which  approach  the  concept  of  the  automatic  plant 
to  a  greater  or  lesser  degree. 

(/fote/  The  world  literature  contains  many  attempts  at  characteri¬ 
zation  of  the  future  automatic  plant  and  fundamentally  they  differ  from 
one  another  only  hy  a  greater  or  lesser  weight  of  one  or  the  other  trend 
of  the  development  of  automation.  In  this  respect  the  laurels  are  won 
without  doubt"  by  Sir  Puki  who  defined  an  automatic  factory  as  "one  in 
which  automation  is  applied  everywhere  and  where  everything  is  performed 
automatically."  Nothing  can  be  said  against  such  entirely  indisputable 
definition  except  that  it  is  a  cesnmon  tautology. 
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As  it  •was  said  earlier,  the  term  "autoiiiation"  is  not  identical 
to  the  term  '’automatic  factory."  The  automatic  factory  is,  of  course, 
the  goal  of  automation,  but  automation  also  includes  the  gradual  approach 
to  the  automatic  factory,  the  gradual  and  partial  solution  of  technical 
problems  connected  with  'this  development,  and  the  new  concept  of  the 
solution  of  technical  problems  in  general.) 

Creation  of  automatic  enterprises  does  not  signify  that  production 
will  be  achieved  entirely  without  human  participation.  Even  the  most 
modem  automatic  mechanism  requires  now  and  will  require  in  the  future 
at  least  a  periodic  inspection,  adjustment,  and  repairs*  It  requires  and 
probably  will  frequently  require  in  the  future  the  labor  of  man  for  the 
liquidation  of  extreme  de'wiations  and  obstacles  which  could  not  be  fore¬ 
seen  in  the  automatic  programming  of  the  work  of  the  mechanism.  And  in 
any  event,  even  the  most  perfect  automatic  mechanism  requires  that  a 
definite  program  of  action  or  at  least  ultimate  parame'bers  of  the  industrial 
process  be  supplied  to  it  by  man.  Upon  a  drastic  increase  in  work  pro¬ 
ductivity  automation  changes  the  part  played  by  human  labor  in  the  indus¬ 
trial  process  and  gives  predominance  to  the  preliminary  preparation  for 
the  production,  repairs,  and  adjustment  of  ■the  automatifc  system  of  the 
machines  and  not  to  labor  at  the  bench.  The  mechanism  does  not  replace 
men,  it  only  multiplies  the  productive  power  of  work  and  the  power  of  men 
over  the  forces  of  nature.  Even  the  most  perfect,  fully  automated- fac¬ 
tory  without  man  will  become  only  a  useless  pile  of  metal, 

Automation  advances  on  a  broad  front  in  various  directions  which 
are  es'tablished  by  -tiie  conditions  of  technical  development  of  individual 
branches  of  industry  and  individual  plants.  As  it  has  been  mentioned 
earlier,  automation  poses  basically  thred  main  problems:  firstly,  the 
achievement  of  an  automatic  cycle  of  the  work  of  a  machine  or  an  assembly, 
i.e.,  execution  of  the  required  group  of  operations  in  the  prescribed 
sequence  without  direct  participation  by  man;  secondly,  continuous  auto¬ 
matic  control  and  with  it,  the  correction  of  the  functioning  of  a  machine* 
thirdly,  automatic  selection  of  the  optimum  program  of  operations.  In 
solving  the  first  problem  the  machine  essentially  replaces  the  physical 
labor  which  was  formerly  used  in  feeding  the  machine,  transpor'tation  of 
the  ma-terial  and  unfinished  products  wi'thin  the  shop,  S'tarting  and  stopping 
the  separa'fce  elements  of  the  machine,  etc.  In  the  second  and  ■third  assign¬ 
ments  ■the  machine  replaces  eer^fcain  sectors  of  mental  work  which  up  to 
the  present  time  were  performed  ly  the  operator  attending  the  machine  in 
the  first  ins^bance  and  by  ■the  technical  management  of  the  es^bablishment 
in  the  second  instance. 

If  automatic  control  and  regulation  of  the  'technological  process 
is  to  be  at  all  practicable,  this  process  must  not  require  emplcyment  of 
physical  labor  as  a  connecting  link  between  the  operations  of  ■the 
mechanisms.  In  modem  industry  the  machines  perform  the  principal  pro¬ 
duction  operations  automatically  in  most  instances.  However,  as  long  as 
the  individual  machines  are  isola^ted  independent  units,  even  when  the 
work  cycle  of  each  of  them  is  fully  autcmated  hard  physical  labor  must 
still  be  used  for  charging  the  machines  and  mo^ving  th^  materials  and 
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semi-finished  products  within  the  shop.  Only  unification  of  the 
individual  mgchines  into  assemblies  and  systems  of  machines  which  perform 
all  operations  beginning  with  Ihe  delivery  of  the  raw  materials  and  ending 
with  the  production  of  the  finished  goods  actually  completes  the  liqui¬ 
dation  of  physical  labor  in  the  industrial  process  and  its  replacement 
with  the  work  of  a  mechanism.  In  actual  practice  this  is  achieved  either 
ty  concentration  of  all  necessary  operations  in  one  assembly  (for  example, 
automatic  machines  for  the  manufacture  of  bottles,  matches,  etc.),  or 
incorporation  of  a  number  of  machines  into  a  production  line.  Such 
installations  are  termed  cyclic  automatic  machines. 

The  cyclic  automatic  machine  or  systten  of  machines  performs  all 
the  necessary  principal  or  auxiliary  operations  of  the  production  cycle 
according  to  a  prescribed  program  and  does  not  require  the  use  of  physical 
labor  as  a  connecting  link  between  individual  operations  of  a  machine. 
However,  even  the  most  perfect  machine  and  the  most  stable  technological 
process  after  a  certain  time  deviate  from  the  prescribed  program  under  the 
influence  of  avrious  conditions  (for  example,  different  quality  of  the 
material,  blunting  of  the  cutting  tbolj  etc.)*  The  quality  of  the  pro¬ 
ducts  deteriorates,  rejects  appear.  Each  machine,  therefore,  requires 
control  and  regulation  which  can  be  performed  either  ly  the  servicing  per¬ 
sonnel  or  by  special  devices,  i.e.,  automaticelly.  With  the  increase  in 
the  complexity  of  the  technological  process  and  the  number  of  operations 
concentrated  in  a  single  system  of  machines,  other  conditions  being  equal, 
a  reliable  system  of  control  and  regulation  becomes  proportionally  more 
indispensable . 

The  usual  controlling  devices  keep  track  of  the  work  of  the 
mechanism  and,  in  case  of  deviation  from  the  normal  course  of  the  pro¬ 
duction  process,  either  signal  this  fact  in  a  certain  manner  or  stop  the 
mechanism.  Thereupon  the  operator  can  adjust  the  course  of  the  process 
according  to  the  data  of  the  control  devices.  Such  devices  are  found 
even  on  automatic  production  lines  and  assemblies.  This  obviously  is 
not  complete  automation  inasmuch  as  the  correction  of  error  requires  the 
interferences  of  the  operator.  In  automatic  control  and  regulation  the 
so-called  feedback  must  be  put  into  practice  whereby  the  autos^tic  system 
itself  controls  the  production  process  by  comparing  the  method  ly  which 
the  operation  is  actually  performed  with  the  ne  thod  by  which  it  must  be 
performed  and  thereupon  automatically  corrects  the  deviation  in  the  work 
of  the  mechanism.  Such  an  apparatus  does  not  require  interference  by 
man  and  works  much  better,  with  greater  precision  and  speed  than  the  most 
experienced  and  qualified  operator. 

It  is  precisely  because  of  this  that  automatic  control  and  regu¬ 
lation  afford  carrying  out  superfast  processes  in  which  the  deviation 
from  the  prescribed  program  uust  be  discovered  and  corrected  in  the 
course  of  a  fraction  of  a  second,  or  of  the  complex  processes  during  the 
regulation  of  which  a  large  number  of  values  and  their  mutual  relation¬ 
ships  must  be  taken  into  account.  It  was  impossible  to  put  such  processes 
into  practice  under  the  conaitions  of  man'ial  control  and  regulation. 

To  the  three  factors  forming  the  system  of  machines  mentioned  by  Marx 
(See  K.  Marx,  Kapital,  Vol  I,  pages  378-379)  (the  working  machine,  trans¬ 
mission,  and  motor),  the  development  of  automation  adds  a  fourth  factor. 
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namely  the  sum  total  of  automatic  devices  which  provide  the  control  and 
regulation  of  the  production  process  without  direct  participation  by  man« 

Autcmiatic  control  and  regulation  together  with  the  cyclic  auto¬ 
matic  machines  represent  the  technical  characteristics  of  the  modem 
automatic  ^sterns  and  are,  we  might  say>  the  first  and  lowest  stage  to 
the  automation  of  production  processes.  This  first  Stage  of  automation 
attains  its  highest  level  to  the  production  process  which  takes  place 
without  the  participation  pf  physical  labor  and  is  equipped  with  auto¬ 
matic  controls  and  regulations  at  individual  worktog  positions.  The 
entire  control  over  this  process  is  concentrated  in  the  central  control 
panel.  This  allows  the  operator  to  observe  the  course  of  this  process 
and  when  necessary  to  take  measures  for  achieving  the  prescribed  worktog 
conditions.  Such  automation  of  the  production  process  exists  now  to 
many  plants  of  various  branches  of  industry. 

However,  the  more  complex  the  production  process,  the  more 
difficult  it  is  for  the  operator  to  establish  and  matotato  the  optimum 
mode  of  opera tf cn.  The  course  of  the  process  is  affected  by  an  appre¬ 
ciable  number  of  values  related  to  one  another  to  manifold  ways.  The 
increasing  speed  of  production  processes  to  many  instances  requires  that 
the  operator  solve  extremely  complicated  mathematical  problems  within 
seconds  or  even  fractions  of  a  second.  This,  of  course,  is  impossible 
for  a  man  and  to  such  instances  the  operator  acts  merely  on  the  basis  of 
his  accumulated  experience.  However,  it  must  be  borne  to  mind  that  this 
empirical  solution  is  not  always  the  best  solution.  When  mai^  asseiftblies 
are  integrated  into  a  single  automatic  system  and  when  even  the  slightest 
deviation  from  the  optimum  mode  of  operation  or  the  slightest  delay  to 
the  necessary  interference  ^^ith  the  course  of  the  process  lead  to  enormous 
losses  and  often  even  threaten  the  safety  of  the  plant,  toe  empirical, 
random  solution  is  inadmissible.  Hence,  the  more  rational  procedure  is 
the  conversion  to  a  new  higher  stage  of  automation  of  production  processes, 
the  replacement  of  the  operator  directing  the  process  from  the  central 
control  board,  by  an  electronic  computer.  This,  again,  is  the  so-called 
feedback  principle  which  is  now  achieved  not  on  a  single  operation  but 
on  the  shop  or  plant  scale  and,  therefore,  is  incomparably  more  complex. 

The  use  of  electronic  computing  devices  for  the  control  of  the 
production  processes  will  afford  the  creation  of  a  fully  automated  factory 
operating  to  certain  instances  ’’under  lock."  However,  for  the  time  being 
the  significance  .of  electronic  computers  to  introducing  automation  into 
industrial  practice  is  less  than  the  significance  of  cyclic  automatic 
assemblies  and  automatic  regulation.  At  the  present  time  electronic 
computing  devices  for  the  direct  control  over  the  production  process  under 
industrial  conditions  are  used  only  on  rare  occasions  and  their  use  is 
still  to  the  experimental  stage,  as  we  can  judge  from  the  press  notices. 
However,  we  can  say  that  in  toe  fut'ore  the  center  of  gravity  of  automation 
and  the  center  of  attention  of  technological  sciences  will  certainly  move 
into  the  sphere  of  industrial  utilization  of  electronic  computers,  which 
opens  new  enormous  possibilities  of  technical  development. 
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Althou^  the  fully  automated  factoiy  exists  essentially  only  in 
a  distant  long  •‘range  plan  of  the  technical  development,  the  results  of 
today’s  automation  represent  a  new  stage  in  the  technical  development 
and  a  sharp  increase  in  the  productivity  of  human  labor.  These  results 
bear  wilaiess  to  the  unbounded  possibilities  for  technical  progress  opened 
by  automation. 


2.  Achievements  of  Automation  in  Individual  Branches  of  Economy 

The  development  of  autcsnation  can  be  visualized  as  the  transition, 
firstly,  from  individual  machines  to  automatic  production  lines  and 
assemblies,  subsequently,  from  individual  autcanatic  production  lines 
and  assemblies  to  automatic  shops  and  divisions  and,  fixwlly,  to  the 
unification  of  automatic  divisions  and  shops  into  fully  automated  factory. 

At  the  present  time  almost  all  branches  of -industry  use  automation  but 
the  degree  of  its  development  in  each  branch  of  industry  varies  greatly. 
Thus,  in  the  majority  of  branches  of  industry  the  problem  consists  of 
the  creation  of  automatic  production  lines  and  assemblies  and  in  the 
gradual  unification  of  tbese  into  automatic  shops  and  industrial  divisions, 
whereas  in  some  branches  of  industry  the  transition  to  the  organization 
of  automatic  plants  is  beginning. 

The  most  advantageous  factor  of  automation  lies  in  the  continuity 
of  the  industrial  process.  The  continuity  of  the  producti(m  process  is, 
so  to  say,  the  supreme  principle  of  machine  technology,^  Z?®®  Not^ 

Certain  industrial  branches  or,  to  be  exact,  certain  industries  realized 
the  princij)le_ of  continuity  in  various  degrees. 

(^^ot^  "13ie  combined  working  machine  which  at  the  present  time 

is  a  dismembered  system  of  heterogeneous  individual  working  machines  and 
groups  of  machines  is  as  perfect  as  the  entire  process  performed  by  it  is 
continuous,  i.e.,  in  proportion  to  the  shortness  of  intetTrals  interrupting 
the  continuous  flow  of  the  raw  material  from  the  first  to  the  last  stages 
of  the  process..."  (Kapital.  K,  Marx,  Vol  1,  page  386).  "The  most  perfect 
and  the  most  productTve  machine  is  the  one  which  is  capable  of  uninterrupted 
produetion"  (K.  Marx,  Notes  on  the  Problems  of  Technology,"  Quotations 
according  to" Bol *  she vUt , "  1932,  Nos  1-2,  page  18). 

The  survey  of  the  principal  achievements  of  automation  in  individual 
industrial  branches  of  national  economy  is  given  below  in  a  very  concise 
form.  We  must  ndte  that  the  purpose  of  this  survey  is  certainly  not  the 
detailed  study  of  the  state  of  technology  and  of  the  possibilities  of 
automation  in  all  branches  of  national  economy  or  even  in  individual 
industries  of  these  branches.  Its  only  purpose  is  the  general  characteri¬ 
zation  which  would  afford  a  certain  summation  of  the  significance,  present 
state,  and  probable  extent  of  subsequent  development  of  automation.  ¥e 
must  add  that  the  achievements  of  automation  which  will  be  adduced  on 
the  following  pages  cannot  serve  to  any  extent  as  a  criterion  of  saturation 
of  any  branch  of  industry  by  automatic  devices.  They  represent  merely 
individual  achievements,  the  separate  peaks  of  technical  progress  and  on 
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their  basis  we  can  judge  on  what  scale  the  automation  has  been  introduced 
and  whether  it  is  feasible  to  use  automation  in  individi^l  branches  of 
industry,  but  ve  ciinnot  judge  of  the  extent  of  the  utilization  of  any 

one  technical  achievement,  u  •  v. 

Power  engineering  is  one  of  the  branches  of  indust:^  in  whxcn  ^ 
automation  has  atteined  its  highest  development.  In  all  the  principal 
industrial  coun-toies  of  the  world  automation  of  individi^l  technological 
processes  is  widely  applied  in  power  engineeringj  especially  in  elec  ri- 
cal  power  engineering j  and  the  conversion  to  complex  automation  of 
individual  power  stations,  electrical  networks,  electrical  circid^ts, 
electrical  district  heating  networks,  etc,,  has  alreacfy  begun,  Kie 
for  the  immediate  future  is  the  creation  of  a  completely  automatic  uniteo 
power  system  in  which  not  only  all  the  numerous  power  stations  and  su  - 
stations  will  be  automated  but  their  modes  of  operation  will  be  automati¬ 
cally  coordinated  by  electronic  computers. 

Subsequent  development  of  aucomation  in  power  engineering  is 
technically  in<^ispensable  because  the  conversion  to  largo  assemblies, 
high  parameters  of  steam  in  thermal  power  stations,  etc.,  to  say  noting 
of  the  building  of  atomic  power  stations  and  creation  of  hi^  capaci-^ 
unified  groups  of  power  networks,  dannot  be  achieved  without  automation. 

Automation  on  hydradlib  power  statioris  today  does  not  present^any 
gre§t  technical  difficultifes  and  the  problem  is  principally  reduced  to 
the  improvement  of  quality  and  a  further  perfection  of  the  automtic 
equipnent.  In  the  USSR,  for  example,  as  early  as  1  January  1956,  9o% 

(by  capacity)  of  the  units  of  all  hydroelectric  stations  of  the  Ministry 
of  Power  Stations  were  equipped  with  automatic  control  and  65!«  (by 
capacity)  of  the  hydroelectric  stations  were  equipped  with  remote  control. 
As  a  result,  the  watch  on  large  hydraulic  power  stations  consisted  of 
li-6  men,  on  medium  ones  of  2-3  men,  while  in  the  machine  rooms  there  are 
no  attendants  at  allj  they  remain  only  at  the  control  boards. _  Fifteen 
hydroelectric  stations  of  20,000  kw  capacity  generally  work  without  any 
station  personnel  on  constant  duty. 

The  automation  of  electr’ic  networks  and  electrical  sections  of 
thennal  power  stations  is  extensively  developed.  Here,  as  well  as  at 
hydraulic  power  stations  automation  will  be  developed  mainly  in  the 
direction  of  improving  the  quality  and  further  advancement  of  automatic 

devices.  i  j  xu 

Industrial  technology  at  thermal  stations  is  more  complicated  tnan 

at  hydraulic  stations.  Therefore,  it  is  also  more  difficult  to  iitroduce 
automation  at  thennal  stations.  Today  automation  is  used  in  individual 
technological  processes  there,  for  example,  in  the  automatic  regulation 
of  the  supply  of  water  to  the  boilers,  the  automatic  regulation  of  com¬ 
bustion,  the  automatic  regulation  of  the  temperature  of  superheating  of 
stoam,  the  automation  of  coal  dust  mills,  the  automation  of  Chemical 
water  purification,  etc.  The  principal  goal  of  subsequent  development 
of  automation  in  thennal  stations  is  the  conversion  from  the  automati,on 
of  iniividual  processes  and  divtdions  to  a  complex  automation  with  the 
control  of  the  entire  station  concentrated  in  the  hands  of  one  man. 


Chemical  and  oil  refining  industry  has  now  attained  a  higher  level 
of  automation  than  the  majoriiy  of  other  branches  of  industrj''.  The  con¬ 
version  from  the  batch  method  to  the  continuous  flow  has  been  achieved 
in  most  of  the  technological  processes  of  this  branch  of  industry  some 
time  ago  and  has  required  an  appreciable  number  of  automatic  devices 
regulating  pressure,  temperature,  amount  of  materials,  etc.  The  utiliza¬ 
tion  of  a  certain  number  of  automatic  devices  in  the  chemical  and  oil 
refining  industry  did  not  represent  anything  new  and  today  is,  we  might 
say,  a  component  of  traditional  technology,  a  condition  of  the  normal 
work  of  an  enterprise. 

The  modem  level  of  technology  in  this  branch  of  industry  is 
characterized  by  the  transition  from  automatic  regulation  of  individual 
parameters  to  a  complex  automation  of  individual  instruments,  divisions, 
and  even  entire  factories.  The  chemical  and  oil  refining  industry  has 
many  plants  in  which  automation  has  attained  a  high  level.  However, 
in  order  to  achieve  complete  automation  in  this  branch  of  industry  it  is 
necessary  to  solve  many  important  and  complicated  problems. 

Firstly,  the  production  process  here  is  not  controlled  directly 
even  nowj  individual  aspects  of  the  operation  (temperature*  etc*)  are 
controlled,  but  not  the  quality  of  the  pmduct.  There  are  practically 
no  reliable  devices  for  a  continuous  automatlb  chemical  analysis  of  the 
raw  material  or  product  in  the  Course  of  the  process.  Individual  devices 
of  this  type  which  have  lately  appeared  in  the  industry  throughout  the 
world  have  relatively  narrow  fields  of  application.  Consequently,  most 
of  the  processes  require  periodic  laboratojy  analyses  of  samples  of  raw 
materials,  semifinished  materials,  and  finished  products,  which  in 
essence  are  perfomed  m^inually.  Operators,  in  their  turn,  depending  on 
the  changing  results  of  laboratory  analyses  change  the  prescribed  programs 
of  the  automatic  regulators.  This  is  done  manually  also. 

Automatic  control  and  regulation  systems  in  the  chemical  and  oil 
refining  industry  today  work  according  to  a  rigid  program,  i.e.,  they 
must  roaintain  a  predetermined  constant  quality  of  the  products.  However, 
the  quality  of  the  raw  materials  and  other  working  conditions  of  the 
apparatus  fluctuate  within  certain  limits.  Because  of  this  the  pre- 
detennined  quality  of  'he  product  is  not  always  the  best.  In  order  to 
selve  this  problem  it  would  be  advisable  to  introduce  into  the  ^stem 
of  complex  automation  a  specialized  computer  which  would  adapt  the  flew 
of  the  process  and  the  programs  of  individual  regulators  to  the  changing 
conditions.  At  the  present  time  such  automatic  systems  are  still  in 
the  development  stage. 

Automation  in  the  chemical  and  oil  refining  industry  will,  without 
doubt,  develop  at  a  rapid  pace  and  the  conversion  from  the  automation 
of  individual  sections  to  the  ccsaplete  automation  of  plants  is  a  task 
to  be  completed  mthin  a  few  years  from  now.  Whereas  in  some  other 
branches  of  indusuiy  automation  is  merely  profitable  in  terms  of  savings, 
in  the  chemical  industry  it  is,  moreover,  technically  indispensable. 

An  autcmiobile  engine  or  canned  meat,  as  far  as  technology  is  concerned, 
can  be  manufactured  either  automatically  or  nonautoraatically,  but  the 
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ever  increasing  number  of  chemical  industries,  such  as  the  piroduction  o 
caprolactam,  polyethylene,  sjmthetic  alcohol,  synthetic  rubber,  and 
high-grade  petroleum  products,  cannot  be  operated  without  automation. 
Automation  is  an  indispensable  condition  for  the  further  development  of 
the  chemical  and  oil  refining  industry. 

According  to  experts’  computations,  a  modem  oil  refinery  is  now 
80-90/5  automated.  For  example,  several  sections  of  the  Esso  Petroleum 
Co.  at  Foley,  England  achieved  a  very  high  degree  of  automtion.  m  the 
distillation  division  which  processes  25,000,000  liters  of  oil  per  day 
only  6  operators  per  shift  are  working  and  their  production  by  weign 
equals  about  one  third  of  the  internal  consumption  of  petroleum  prod^ts 
in  Britain.  At  the  oil  refinery  at  Sarnia  (Ontario,  Canada)  of  the  Sm 
Oil  Company,  Ltd.  with  a  capacity  of  800,000  tons  per  year  all  operations 
in  all  the  technological  divisions  are  handled  10  man  shifts  ktnis 
number  does  not  include  the  maintenance  personnel)*  ^  m 

In  the  oil  refineries  now  under  construction  in  the  USSR  all 
production  processes,  including  the  auxiliary  processes,  will  be  equipped 
with  complex  automation.  Problems  connected  with  the  use  of  computers 
for  controlling  the  charaqteristicS  of  the  mode  of  operation  of  processes  are 
being  currently  worked  out. 

Elsewhere  in  the  world  there  alreacfy  exist  some  examples  ol  luijy 
automated  systems  used  in  the  transportation  and  stora^  of  oil  and 
petroleum  products.  Such  systems,  including  oil  pipelines,  pumping  s  a- 
tions,  and  oil  storage,  are  controlled  from  a  single  location  sometimes 
hundreds  of  kilometers  distant  and  the  mechanisms  require  only  pe^odic  _ 
inspections.  During  the  1959-1965  period  the  processes  of  production  and 
transportation  of  oil  and  its  products  in  the  USSR  will  be  completely 

automated.  j  j  • 

In  the  chemical  industry  automation  is  appreciably  expanded  m 
the  production  of  sulfuric  and  nitric  acids,  carbon  dioxide,  superphosphate, 
soda  ash,  chlorine  and  chlororganic  products,  synthetic  fibers  and  plas- 
tics,  synthetic  rubber  and  ssmthetic  alcohol,  aniline,  rubber  articles,  etc. 

For  example,  in  the  USA  one  of  the  largest  sulfuric  acW  plants 
using  natural  sulfur  is  operated  by  only  one  man  per  shift.  The  automated 
plant  of  the  Liquid  Carbonic  Co.  in  Oakland,  California,  producing  60  tons 
of  carbon  dioxide  daily  is  run  by  only  one  operator  per  shift. 

In  the  present  day  chemical  industry  of  "Ohe  USSR  large  combined 
operations  on  automatization  of  the  most  important  productions  are  ii  ^ 
progress.  These  are  extensively  developed  especially  in  building  plastics 
plants.  According  to  plan,  by  1965  not  less  ttian  95^  of  their  entire 
production  will  be  automated.  By  the  end  of  the  seven  year  plan  the 
production  of  synthetic  rubber  and  alcohol  in  the  Soviet  Union  will  be 

completely  automated,  , 

Machine  building.  The  achievements  of  automation  in  machine 
buildin'g'  are  well  xaown.  An  opinion  exists  that  it  is  precisely  in  this 
industry  that  automation  has  attained  its  greatest  development.  Actually 
this  is  not  the  case.  Even  in  automobile  construction  which  is  the  most 
hi^ly  developed  machine  building  industry  the  level  of  automation  is 
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below  a  great  number  of  chemical  and  other  industries*  However,  the 
great  attention  which  is  given  to  automation  in  machine  building  is  well 

justified.  . 

Automation  changes  sharply  the  entire  conoept  of  the  technological 
process  in  machine  building,  where  even  today  the  discontinuous  method 
of  production  predominates  and  certain  elements  of  the  line  production 
method  ar@  applied  only  within  the  bounds  of  individual  shops.  In  machine 
building  establishments  the  equipment  was  distributed  in  groups  according 
to  the  types  of  machines  or  the  type  of  technology ,  and  the  technological 
process  was  regarded  as  a  series  of  separate  operations.  A  machine 
building  plant  represented  a  number  of  various  shops,  for  example, 
casting,  machining,  heat  treatment,  pressworking,  painting,  assembling 
shops,  etc»,  assembled  in  one  place.  All  these  shops  were  in  essence 
technically  independent  units. 

Automation  radically  rejects  ttiis  concept  of  production  and 
requires  conversion  to  a  continuous ,  line  procjuction*  From  an  assembly 
of  almost  entirely  independent  shcps  a  plant  is  converted  into  an  inte¬ 
grated  whole,  a  technical  entity  whei'e  the  technological  process  continues 
uninterrupted.  Thus  a  Soviet  automffted  jslant  producing  autcmiobile  engine 
pistons  is  a  single  automated  line  in  which  casting,  heat  treatment, 
machining,  tinning,  and  a  number  of  auxiliary  operations  such  as  washing, 
packing,  weighing,  determination  of  hardness,  control  of  linear  dimensions, 
etc.,  are  performed.  Were  the  plant  operated  according  to  the  traditional 
technique,  these  operations  would  possibly  be  performed  in  four,  five, 
or  more  shops. 

In  ail  countries  with  high  industrial  development,  machine  building 
is  one  of  the  principal  branches  of  industry  and  changes  in  this  industiy 
have  a  great  significance  in  the  national  econony.  We  well  know  that 
machine  building  includes  various  technological  processes  (machining, 
pressoworking,  heat  treatment,  casting,  plating,  assembling,  etc,)  and 
various  types  of  industries,  from  individual  production  "custom  made" 
through  small-lot  and  large-lot  production  to  mass  production. 

At  the  present  time  automation  is  used  mainly  in  large-lot  and 
mass  production.  It  attained  wide  development  in  the  automobile  and 
tractor  industries,  in  the  production  of  agricultural  machinery,  electric 
motors,  office  machines,  bearings,  textile  machines,  vacuum  cleaners, 
sewing  machines,  refrigerators,  washing  machines,  bicycles,  radios, 
televisions,  etc.  Heavy  machine  building  with  its  typically  piece  and 
small-lot  production  is  as  yet  untouched  by  automation. 

In  mass  and  large-lot  machine  building  production  there  exists 
a  great  number  of  automatic  production  lines  and  units  in  most  instances 
executing  a  cycle  of  operations  of  a  single  technological  type.  For 
example,  at  the  Soviet  machine  building  plants  there  are  today  several 
hundred  automatic  production  lines  which  process  cylinder  blocks,  pistons, 
springs,  automobile  wheels,  etc.  The  French  automobile  firm  Renault^ 
upon  modernization  of  its  plants  uses  only  80  automatic  production  lines 
in  the  manufacture  of  its  "Frigate"  automobile. 
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Most  of  these  production  lines  perfom  various  machining  ©^rations, 
but  there  also  exists  an  ever  increasing  number 

lines  in  foundries,  as  well  as  production  lines  and  assemblies  for  auoO 
matic  stamping  and  welding,  for  plating,  terdening,  f 
example,  casting  into  shell  molds  is  wholly  automated  ^ 

divikoA  of  the  American  firm  Link  Belt  Co.  The  production  P^?®ss  is 
automated  from  the  preparation  of  the  molding  sand  to  the  operatio 
the  finished  castings.  An  automatic  line  producing  2U0  castings  pe 
hour  is  attended  by*  two  operators •  ,  ^  j. 

At  the  American  "Oldsmobile"  automobile  Pla^t  an  f 

for  plating  the  front  and  rear  car  bumpers  is  established,  ^e  P 
of  -Uie  shop  is  300  bumpers  per  hour.  The  automated  shop  with  a 
long  transportation  system  performs  the  follow^g 
copper  plating,  polishing,  washing,  nickel  plating,  chromeplating, 

heat  automatic  productipn  line  unlt^g  '‘^‘^*5°individual 

processes  are  frequently  built  subsequeht  to  the  automation  of  ^^divid^l 
Lctaological  pro?esse=.  IB  .Bch  produetlon  Itoes 
ously  and  automatically  pass  through  pressworking,  mach.ning, 
ment,  washing,  painting,  and  other  operations.  As  an  example  sjoh  a 
production  line. we  might  mention  the  wellknown  automated  shop  for  the 
production  of  ball  and  roller  bearings  at  the  First  J® 
in  Moscow,  The  shop  is  equipped  with  two  automatic  production  lines  whe 
all  operations  of  machining,  heat  treatment,  control,  assembly,  and 
packing  of  ball  and  roller  bearings  are  automated. 

Automation  of ,  assembling  operations  at  the  present  far 

behind  the  automation  of  other  technological  processes  an  mach^e  biulding 
and  is,  we  may  say,  the  weakest  link.  Only  the  automtion  ^  individual 
simple  assembling  operations,  for  example,  the  assembly  - 

spark  plugs,  etc.,  has  so  far  been  achieved.  At  the  Gor  kiy  Automobile 
Plant  automated  production  lines  have  been  constructed  for  stamping  an 
assembling  the  honeycomb  plates  of  triple  water  radiators  of  the  GAZ-51 

automobile. ^  Khar'kov  the  All-Union  Scientific  Research  Institute 
for  Electrical  l^ichineTr  and  Instrument  Construction  designed  an  automatic 
line  for  assembling  electric  motors.  A  finished  20  kw  electric  “O  or 
will  leave  it  every  . 52  seconds.  This  line  represents  a  significant 
achievement  in  the  automation  of  assembling  operations. 

In  the  production  of  radios,  television  sets,  radar  units, 
a  new  technology  has  appeared  which  affords  ® 

assembling  operations.  This  new  technology  which  Consists  of  the  ujiiiza 
tion  of  lie  soKjalled' printed  circuits’-yields -a  •manifold.r.increasf  ^ 
productivity.  An  American  automatic  unit  which  assembles  complex  electr  me 
items  produces  in  a  little  more  than  one  minute  ^^® 
as  a  vjorker  produces  in  one  day.  The  capacity  of  t..e  unit  is  , 
assemblings  per  month j  it  xs  attended  by*  three  msn# 

Recently  a  tendency  has  appeared  for  the  construction  of  automtic 
production  lines  which  manifest  great  flexibility.  In  contrast  to  the 


original  automated  lines  designed  principally  for  processing  a  single 
item,  the  new  automated  lines  are  constructed  in  such  a  manner  t^t  they 
can  be  used  for  processing  a  group  of  similar  items.  The  feasibility 
of  quick  readjustment  of  such  production  lines  increases  appreciably 
the  sphere  of  their  application!  A  new  arrival  among  the  automation 
methods  is  the  creation  of  rotary  production  lines.  In  these  lines  the 
processes  of  treatanent  and  transportation  are  combined,  as  a  result  of 
which  the  equipment  is  utilized  with  almost  100  per  cent  efficiency. 
Experience  in  the  use  of  rotary  production  lines  is  being  gathered  in 
the  Novosibirsk  economic  region. 

Today  automatic  production  lines  are  principally  used  in  mass 
and  large-lot  production  and,  therefore,  they  may  be  utilized  only  in 
certain  machine  building  industries.  We  may  say  that  they  represent 
the  initial  trend  in  the  development  of  automation  in  machine  building, 
the  trend,  x^hich  up  to  now,  has  attained  the  greatest  development. 

In  many  machine  building  plants  mass  production  methods  cannot^ 
be  applied,  HoxTOVer,  here  too,  a  yiay  is  open  for  introducing  automation, 
namely,  the  second  trend  in  the  development  of  automation  in  machine 
building,  termed  the  programmed  control.  It  affords  an  appreciable 
increase  in  the  productivity  and  precision  of  the  work  of  a  machine  as 
well  as  its  rapid  readjustment.  It  is  well  known  that  in  the  pioduction 
of  precise  and  highly  complex  elements  the  capacity  of  a  machine  is  not^ 
fully  utilized,  A  great  amount  of  time  is  lost  by  the  operator  in  reading 
the  blueprint  and  selecting  the  optimum  method  of  operation  of  Hie  machine. 
The  principle  of  programmed  control  lies  precisely  in  the  fact  that  Hie 
selection  of  the  optimum  mode  of  operation  of  a  machine  is  performed 
prior  to  the  beginning  of  the  operational  process,  while  the  information 
on  the  shape  and  diraensions  of  the  item,  the  method  of  machining,  and 
the  sequence  of  operations  is  relayed  directly  to  the  machine  and  not 
given  to  the  operator  in  the  form  of  a  blueprint. 

The  application  of  the  principle  of  programmed  control  is  not 
limited  to  the  production  of  very  complicated  items  or  to  operations 
requiring  extremely  high  precision.  It  can  also  be  applied  in  less  com¬ 
plicated  current  operations,  essentially  in  the  instances  where  the 
universal  machines  are  now  used  and  the  chief  requirement  is  the  feasi¬ 
bility  of  a  rapid  transfer  from  the  production  of  one  item  to  the 
production  of  an  item  of  a  different  shape  and  dimensions. 

At  the  present  time  numerous  various  types  of  turning  lathes, 
milling,  drilling,  and  other  machines  equipped  with  program  control  have 
been  built.  The  operation  program  of  these  machines  is  recorded  on  a 
perforated  paper  taps  or  card,  on  a  magnetic  tape,  etc.  The  punched 
cards  and  magnetic  tapes  incur  almost  no  wear  and  can  be  kept  a  very  long 
time,  hence  a  single  copy  can  be  used  for  the  production  of  a  great  num¬ 
ber  of  similar  items  which  are  reproduced  during  a  certain  period  of  time. 

The  creation  and  further  development  of  program  control  machines 
probably  opens  a  way  to  the  extensive  application  of  automation  even  in 
small-lot  and  piece  production. 
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In  metallurgy  automatic  devices  predominate.  It  would  probably  be 
relatively  difficult  to  find  anywhere  in  the  world  a  metallurgical  plant 
in  which  no  automatic  devices  are  used.  In  the  degree  of  utilization  of 
automatic  devices  metallurgy,  probably,  not  only  rivals  the  chemical 
industry*  but  even  surpasses  it«  For  example^  approximately  90%  of  steel 
in  the  USSR  is  produced  in  open  hearth  furnaces  equipped  with  automatic 
control  and  regulation  of  thermal  conditions* 

However,  the  contemporary  system  for  the  production  of  steel 
billets  consists  of  several  separate  stages,  namely,  the  preparation  of 
iron  ore  for  the  blast  furnace  (i*e#,  concentration  and  agglomeration 
of  the  ore) I  the  preparation  of  coal  for  the  blast  furnace  operation 
(i*e*>  reduction  and  coking  of  the  coal)}  the  production  of  pig  iron  in 
the  blast  furnaces;  the  production  of  steel  in  open  hearth  furnaces  and 
Bessemer  converters;  casting  of  steel  in  ingots;  rolling  of  ingots  into 
billets*  With  a  few  exceptions  the  technological  processes  in  the  various 
stages  exhibit  a  typically  cyclic,  discontinuous  character* 

In  most,  individual  stages  the  production  of  steel  billets  uses 
an  appreciable,  number  of  automation  devices.  The  application  of  automatic 
devices  and  units  in  these  processes  manifests  great  sigaificance,  namely, 
it  increases  the  productivity  and  reliability  of  the  work  of  units, 
improves  the  quality  of  the  products,  improves  the  working  conditions 
for  the  personnel,  affords  an  economy  in  labor,  fuel,  raw  materials,^ 
and  power*  In  the  future,  without  doubt,  the  application  of  automatic 
devices  in  individual  stages  of  the  production  process  in  ferrous  metallur¬ 
gy  will  develop  at  a  rapid  rate#  This  will  result  in  a  further  improvement 
of  the  technical  level  in  the  metallurgical  industry  and  in  the  producti¬ 
vity  of  the  metallurgists’  work*  However,  in  spite  of  a  large  number  of 
various  automation  devices  the  production  of  steel  billets  is  not  automatic 
and  it  will  ndcb  become  automated  merely  when  further  automatic  units  are 
introduced  into  the  various  stages  of  the  production  process.  The  path 
toward  a  complete  automation  in  metallurgy  apparently  requires  a  radical 
change  in  the  technology,  the  elimination  of  discontinuity  and  the  con¬ 
version  to  a  continuous  production  process  beginning  with  the  ore  and 
ending  with  the  ingots  or  the  rolled  stock* 

In  ferrous  metallurgy  the  problem  of  development  of  a  new 
continuous  process  of  production  of  steel  semi-finished  products  (ingots, 
rolled  stock,  shaped  castings)  directly  from  the  ore  Is  yet  unsolved. 

The  work  in  this  direction  has  not  yet  left  the  experimental  stage. 
Practical  introduction  of  automation  today  follows  a  different  direction, 
namely,  the  use  of  automatic  units  at  separate  stages  of  the  existing 
technological  system. 

In  this  sense  appreciable  successes  have  been  already  achieved. 

In  the  blast  furnace  industt?/*,  for  example,  the  assembly  and  weighing 
of  the  charge  end  charging  of  the  blast  furnaces  are  automated  to  an 
appreciable  degree;  the  regulation  of  the  temperature  of  the  hot  blast 
(in  all  blast  furnaces  in  the  USSR),  of  the  pressure  in  the  charge  hole, 
of  the  moisture  content  of  the  blast,  and  of  the  mode  of  operation  of 
air  preheaters,  etc*,  is  extensively  automated* 
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Automatic  i^gulation  of  thermal  conditions,  i.e,,  of  the  pressure, 
temperature^  and  fuel  consumption  is  used  in  the  open  hearth  production* 

At  one  of  the  furnaces  in  the  Kuznetskiy  Metallurgical  Combine  the  sys¬ 
tem  of  an  automated  programmed  variation  of  the  thermal  conditions 
according  to  the  periods  of  the  snelting  process  has  been  introduced* 

The  steel  worker  sets  the  duration  of  each  period  of  the  heat  at  the 
corresponding  timing  relay  and  selects  the  number  of  the  program  of 
combustion  according  to  the  grade  of  steel  required.  The  conversion  from 
one  program  to  another  is  performed  automatically. 

Full  automation  of  the  metallurgical  processes,  however,  is 
probably  connected  with  the  conversion  to  a  continuous  production  process. 
The  existing  conditions  do  not  warrant  this  at  the  present  time,  but 
certain  new  technological  processes  of  casting  and  rolling,  which  appeared 
in  recent  years,  support  in  principle  the  feasibility  of  creating  a 
continuous  process  of  production  flow , in  metallurgy •  We  are  speaking  of 
continuous  casting  of  steel  and  continuous-action  rolling  mills.  The 
continuous  character  of  these  processes  afforded  a  successful  solution 
of  the  fundamental  problems  of  their  automation.  It  is  veiy  likely  that 
in  the  future  a  continuous  casting  machine  will  be  combined  with  a 
continuous  rolling  mill.  This  will  result  in  the  complex  automation  of 
the  entire  process  beginning  with  casting  of  steel  and  ending  with  rolling 
the  finished  products.  Thus  even  today  certain  new  achievements  in 
individual  sections  of  industry  are  approaching  the  solution  of  the 
problem  of  creating  a  continuous  fully  automated  process  in  ferrous 
metallurgy. 

In  nc-nferrous  metallurgy  we  are  probably  very  much  nearer  the^ 
solution  to  the  problem.  Even  now  continuous  processes  predominate  in 
certain  nonferrous  metal  industries  and  in  the  USSR,  for  example,  a  com¬ 
plex  automatic  continuous  flow  sheet  for  the  production  of  blister  copper 
from  sulfide  ores  has  been  developed.  The  flow  sheet  includes  storing 
of  concentrates,  fluxes,  and  limestone,  neutralization  of  the  charge, 
granulation,  drying  and  roasting  in  the  ’’rimming  layer,"  smelting  in 
reverberatory  furnaces,  and  production  of  blister  copper  in  a  horizontal 
converter.  The  ^stem  provides  for  the  introduction  of  a  computing  device 
for  determining  the  sulfur  content  of  the  charge  and  selecting  the  opti¬ 
mum  operating  conditions  based  on  this  result.  The  flow  sheet  for  a 
complexly  automated  lead  plant  has  also  been  developed.  In  certain 
branches  of  nonferrous  metallurgy  the  technical  level,  the  accumulated 
experience,  and  the  results  of  research  permit  even  at  the  present  time 
to  begin  the  transition  from  the  automation  of  individual  assemblies 
and  operations  to  automation  of  shops  and  technological  processes  and  to 
the  creation  of  complex  automated  enterprises. 

The  mining  industry.  The  technological  process  in  the  mining 
industry  proceeds  under  complex  and  changing  conditions  .  The  changes 
in  the  mechanical  properties  of  the  rock  being  broken  up,  in  the  direction 
of  the  layer,  in  the  thickness  of  the  deposits,  in  the  underground 
pressure,  etc,,  have  a  decisive  effect  on  the  course  of  the  technological 
process.  These  changes,  their  character,  and  direction  cannot  always  be 
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established  beforehand  arid,  therefore,  the  problems  connected  with  the 
’  selection  of  the  borrect  method  of  operation  under  changing  mining 
conditions  iri  many*  instances  must  be  solved  by  the  worker  on  the 
of  his  knowledge  and  experienbe*  This,  of  course,  impedes  greatly  the 
introduction  of  automatioh  in  coal  and  ore  mining#  Therefore^  the  mxning 
industry  was  for  a  long  time  considered  to  be  a  branch  of  industry  not 
suitable  for  automation  on  any  appreciable  scale# 

At  the  present  tdjne  automation  in  the  mining  industry  embraces  a 
numter  of  auxiliary  operationst  pumping,  ventilation,  separate  sectors 
in  the  transportation  of  coal  and  rock,  etc#  Soviet  science  and  tecltoology 
have  already  attained  appreciable  success  in  solving  complicated  problems 
in  mining  of  minerals#  For  example,  we  have  designed  automatic  assemblxes 
which  simultaneously  perform  cutting,  loading,  and  transportation  of  coal 
along  the  cut,  as  well  as 'its  loading  onto  the  conveyor  belt  of  the  drxit; 
and  which  in  addition  control  the  roofing  operations  and  move  the  bracing. 
The  means  for  the  automatic  control  of  the  movement  of  mining  machines 
according  to  a  prescribed  directive,  devices  directing  the  machines 
precisely  along  the  bouiidaiy  between  coal  and  rock,  automatic  regulators 
for  loading  mining  machines,  and  other  means  of  automatir^n  have  been 
designed#  Systems  and  .plans  for  complexly  automated  mines  and  shafts 
have  also  been  created#  We  begin  to  put  into  practice  the  progressive 
idea  of  production  of  coal  and  ores  from  mines  without  any  men  present 

in  the  cut.  t 

Building  material  and  construction  industries.-  /the ^building  ^ 
materials  industry  automation  has  attained  a  relatively  high  level#  This 
is  due  to  the  uncomplicated  technology,  mass  production,  and  continuous 
process  in  most  branches  of  this  industry#  Certain  products  in  the 
building  material  Indus t3y  have  the  best  prospects  for  automation. 

A  good  example  of  automation  of  this  industiy  is  a  polished  glass 
factory  with  a  continuous  production  line  of  founding,  rolling,  ai^ 
fritting  of  glass  and  a  conveyer  system  for  gxinding  and  polishing# 

Here  all  operations  beginning  with  the  preparation  of  the  charge  and 
ending  with  washing  and  drying  of  the  polished  glass  are  automated#  One 
of  such  highly  automated  plants  is,  for  example,  the  Saratov  commercial 
glass  plant# 

At  an  experimental  cement  plant  which  is  now  being  designed  in 
the  USSR  it  is  planned  to  increase  through  automation  the  annual  production 
of  cement  to  5,000  tons  per  worker,  whereas  at  other  plants  the  annual 
production  does  not  exceed  2,000  tons#  Examples  of  automation  exist  also 
in  the  production  of  sewer  pipes,  certain  ceramic  products,  steam  radia¬ 
tors,  hardwood  flooring,  door  hinges,  plywood  sheets,  as  well  as  the 
production  of  lime,  brick,  and  asbestos-cement  items# 

Whereas  the  development  of  automation  in  the  production  of  buildin^' 
materials  and  various  construction  items  and  units  does  not  encounter  gr€.at 
difficulties  and  has  at  prese'\t  attained  significant  success,  automation 
of  the  building  process  itself  is  not  yet  possible.  Construction  is  still 
in  the  stage  of  transition  to  the  industrial  forms  of  production  and  this 
traisition  is  far  from  complete#  Automation  is  the  technique  of  large 
mechanized. industry  and  not  of  primitive  or  semi-primitive  production# 
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Inihe  future  the  building  industry  will  prob&bly  use  prefabricated 
standard  parts  and  units  more  extensively.  In  this  connection  a  major 
portion  of  the  technological  processes  of  construction  will  be  achieved 
under  purely  industrial  conditions  in  largSj  specialized  factories,  which 
in  fact  will  permit  the  automation  of  these  processes.  The  field  of 
construction,  as  such,  will  be  reduced  in  essence  to  the  process  of 
assembling  the  standardized  parts.  This  assembl^g  will'be  completely 
mechanized  but  probably  not  automated. 

Light  and  food  industries.  In  this  branch  of  industry^  along  with 
factories  which  are  e ssentialliy' ready  for  complete  automation  and  are 
even  now  to  a  large  extent  automated,  there  are  also  some  plants  in  which 
automation  is  not  practicable  without  a  radical  change  in  the  technologi¬ 
cal  process.  There  are  industries  which  manufacture  standard  mass 
production  items  (for  example,  matches,  pencils,  oil,  sugar)  §nd  at  tiie 
same  time  there  are  industries  the  products  'of  which  change  in  the  course 
of  a  few  months  because  of  changes  of  fashion 'br  tastes  of  the  consumers 
(for  example,  the  shoe  and  clothing  industries) . 

In  the  food  industry,  we  might  say,  automation  encounters  extre¬ 
mely  favorable  conditions  oxdng  to  the  hi^ly  standardized  nature  of 
the  products,  a  relatively  uncomplicated  technological  process  and  a 
high  degree  of  continuity  of  production.  Automation  in  the  food  industry 
is  net  only  economically  profitable  but  at  the  same  time  increases  the 
level  of  hygenic  and  sanitary  conditions,  affords  a  strict  adherence  to 
the  recipes  and  reduces  appreciably  the  time  necessary  for  processing 
the  raw  materials,  thus  ensuring  the  conservation  of  valuable  nutritive 
properties  jf  the  food  products. 

Ifejy  automatic  production  lines,  units  and  divisions  exist  today 
in  various  establishments  of  the  food  industry,  in  the  production  of 
butter,  milk,  cheese,  chocolate  products,  candy  and  caramel,  canned  meat, 
wieners,  bread,  biscuits,  marmelade,  beverages,  etc.  Automatic  lines 
for  the  production  of  wieners,  which  have  been  established  at  certain 
plants  in  the  USSR  include  the  injection  of  the  filling  into  the  casing, 
twd.sting  of  the  wieners,  and  heat  processing,  i.e.,  frying,  parboiling 
and  cooling.  This  decreases  wastes  by  ^0%  and  heat  consumed  by  66%, 
shortens  the  process  by  66-7$%,  and  requires  an  80-90^  sisaller  production 
area . 

We  must  stress,  however,  that  in  the  instances  when  the  control 
of  the  quality  of  Hie  product  is  performed  only  through  purely  subjective 
appraisal  (i.e.,  according  to  taste,  odor,  outer  appearance,  etc.) 
automation  is  not  possible  since  the  empirical  criteria  cannot  be  mea¬ 
sured  with  instruments.  In  these  instances  the  indispensable  condition 
for  automation  must  be  a  more  profound  scientific  knowledge  of  the  techno¬ 
logical  process  itself. 

In  the  woodworking  industry  favorable  conditions  for  automation 
exist  in  plants  which  specialize  in  mass  production  of  standard  articles, 
for  example,  in  the  pencil  and  match  industry  and  also  in  serial  production 
within  the  furniture  industry. 

In  the  textile  industry  individual  automatic  looms  of  varied 
specialization  are  used  on  a  large  scale.  Many  of  these  looms  are  highly 
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dependable  and  productive  and  require  only  periodic  control  and  inspection 
ty  the  operator.  In  the  USA^  for  example,  one  operator  in  a  cotton  weav¬ 
ing  factory  attends  to  Idj.  automatic  looms.  However,  complex  automation 
combining  individual  automatic  looms  into  a  continuous  automatic  production 
line,  including  all  stages  of  the  technological  process,  does  not  yet  ^ 
exist  in  the  spinning,  weaving,  or  knitting  industry.  The  only  exception 
is  the  production  of  synthetic  fiber  which  is  automated  to  an  appreciable 
degree.  Advantageous  conditions  for  complex  automation  exist  also  in 
the  finishing  department  and  in  many  countries  there  exist  various  auto¬ 
mated  lines,  primarily  in  the  processes  of  bleaching  and  dying  of  the 
cloth.  However,  the  spinning  industry  presents  great  difficulties  in 
automation  owing  to  the  discontinuous  nature  of  the  technological  process 
and  will  probably  require  radical  changes  in  its  technology.  ,  ^ 

The  shoe  industry  attained  an  appreciable  degree  of  mechanization 
but  a  conversion  to  automation  here  encounters  especially  great  diffi¬ 
culties  because  of  the  character  of  the  technology  and  the  extensive  and 
rapidly  changing  assortment  of  the  product.  It  is  quite  probable  that^ 
in  the  future  the  production  will  develop  here  along  the  lines  of  partial 
automation.  The  exception  here  iS  the  production  of  rubber  footwear^ 
which  has  a  number  of  various  automatic  production  lines  and  assemblies 
throughout  the  world  and  wh|.oh  is  fundamentally  ready  for  complex  automation. 

Transiportation  and  communications.  In  railroad  transportation 
various  lypes  of  automation  and  telemechanization  are  widely  applied. 

Automatic  locomotive  signalization  ensures  the  transmission  of 
signals  to  the  locomotive  signal  lights  in  the  engineer's  cab.  The  auto¬ 
matic  stopping  device  connects  the  signals  with  the  braking  system  of 
the  train  and  stops  the  train  upon  its  going  past  an  automatic  block 
signal.  This  increases  traffic  safety  and  improves  the  conditions  for 
running  a  train. 

Electrical  centralization  of  switches  and  signals  permits  one  man 
to  throw  the  switches  and  direct  the  signals  of  an  entire  station  from  a 
central  point.  The  most  modem  systems  afford  the  performance  of  all 
svdtching  operations  and  manipulating  the  signals  by  pressing  two  buttons: 
one  at  the  beginning  of  ihe  run  of  the  train  and  the  other  at  its  end. 

The  rest  is  done  automatically  by  the  system.  The  electrical  centra¬ 
lized  traffic  control  affords  a  50-^7055  increase  in  the  traffic  capaciiy 
of  a  station  and  a  reduction  of  the  attending  personnel  by  30-50  men  per 
100  switches. 

The  distributing  stations  are  to  a  great  extent  automized.  In 
the  USSR  and  the  USA  work  on  the  complete  automation  of  distributing 
operations  by  means  of  computers  is  in  progress. 

Tn  communications  the  elements  of  automation  were  applied  for  a 
relatively  long  time  and  today  automation  is  widely  expanding  in  the 
telephone,  telegraph,  and  photo-telegraphic  communications.  Some  stations 
with  1,000-2,000  number  capacity  operate  wilhout  continuous  attendance. 

In  some  countries  work  toward  full  automation  of  inter-city  telephone 
and  telegraph  communications  is  in  progress. 
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Office  work  is  now  the  principal  sphere  for  applying  the  means  of 
the  computer  technology  (we  are  not  speaking  here  of  the  application  of 
computers  in  scientific  research  calculations  or  in  the  militaiy  field) • 
TrJhereas  in  industrial  process  management  electronic  computers  are  used 
only  in  exceptional  instances  and  only  as  an  experiment,  in  bookkeeping, 
accounting,  an.  d  pliier  kinds  of  office  work  they  are  quite  prevalent  and 
produce  a  veritable  revolution  in  the  methods  of  work. 

Actually,  the  use  of  computers  in  certain  operations  has  today 
afforded  a  reduction  of  90-’9h%  in  personnel  requirement.  Certain  writers 
in  capitalist  countries  think  that  these  and  other  machines  will  in  the 
future  replace  80^  of  secretaries,  bookkeepers,  typists,  accountants,  and 
other  office  workers  in  various  establisljraents. 

Automation  is  applied  to  office  operations  which  exhibit  a  com¬ 
pletely  regularized,  standard,  we  may  say,  pattern  character;  precisely 
such  operations  constitute  the  majority  of  office  chores.  If  they  are 
to  be  presented  schematically,  they  will  all  be  reduced  to  selection, 
processing,  and  storing  of  information  of  various  types.  These  operations 
can  be  performed  automatically  by  means  of  electronic  computers  connected 
to  various  ordinary  office  machines  (typewriters,  accounting  machines, 
cash  registers,  etc.)  and  forming  &  single  automatic  entity. 

Automation  is  already  used  in  various  bookkeeping  operations  in 
planning  and  economic  calculations,  banking  operations,  insurance  opera¬ 
tions,  statistics,  etc.  Thus,  for  example,  there  are  examples  of  auto¬ 
mation  of  operations  in  wage  computation,  including  overtime,  taxes, 
and  other  calculations,  and  the  printing  of  payrolls  and  pay  checks; 
operations  jf  registration  of  equipment  and  mateidals,  or  inventory 
taking,  of  inventory  control;  operations  of  compounding  the  balance; 
costs  calculations;  control  of  transportation  and  commercial  operations; 
the  preparation  of  reports  for  the  future  requirements  of  raw  material, 
labor,  possibilities  of  sales;  banking  bookkeeping  operations;  analyses 
of  the  economic  activity  of  the  establishment,  etc. 

Several  examples  will  help  to  explain  the  enormous  possibilities 
of  computation  technology  in  office  work.  Thus,  the  American  firm  General 
Electric  purchased  in  195U  a  "Univac”  electronic  computer,.  This  machine 
performs  all  the  bookkeeping  calculations  of  five  independent  divisions 
of  the  firm,  computes  the  salaries  and  wages  of  12,000  workers  and 
employees,  including  overtime  earnings  and  deductions,  prints  payrolls 
and  paychecks,  performs  operations  on  the  registration,  inventory  and 
control,  and  also  calculates  production  expenses  and  computes  the  profits 
received.  Ordinarily  several  hundred  employees  are  needed  to  perform 
this  work. 

The  British  trading  firm  Lyons  has  a  large  •'LEO”  computer.  This 
machine  calculates  the  wages  and  salaries  of  10,000  people,  daily  analyzes 
the  work  of  all  the  branches  of  the  firm  in  London,  calls  the  attention 
of  the  firm’s  management  to  the  branch  offices  which  suddenly  exhibit 
good  or  bad  results,  keeps  tab  on  the  existing  supplies,  and  performs 
many  other  operations.  It  has  been  calculated  that  "LEO”  does  the  work 
of  approximately  300  employees. 
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The  Bank  of  Ameilca  installed  in  the  cily  of  San  Jose  an  electronic 
computer  "ERm-1"  .the  assignment  of  which  is  the  complete  automtion 
of  accounting  and  bookkeeping  operations  in  the  bank,  ^  The  machine  pro¬ 
cesses  32,000  active  and  8,000  clearing  accounts.  This  corresponds  to 
the  volume  of  work  of  12 ' medium-size  branches  of  the  bank.  It  is  planner 
to  install  in  the  near  future  300  more  such  machines  in  the  mam  oriices 
of  the  Bank  of  America. 

There  are  many  various  forms  of  utilizing  automation  in  various 
branches  of  the  national  econoity.  However,  the  examples  adduced  a  oye 
show,  in  general,  the  significance  and  the  state  of  automation  and  also 

permit  us  to  draw  certain  conclusions.  ^  x..  u  ^ 

It  is  quite  obvious  that  the  principal  and  decisive  field  for 
the  application  of  automation  is  the  processing  industry.  From  the 
technical  point  of  view  almost  all  of  its  branches  are  today,  to  a  certain  . 
extent,  ready  for  automation.  However,  the  branches  of  the  process  ^ 
industry  include  two  larp  groups  which  differ  from  one  another  in  their 
preparedness  for  automation. 

The  first  group  consists  of  industries  in  which  conomuous  pro¬ 
duction  processes  or  production  predominate,  and  where  the  conversion  to 
an  uninterrupted  process  does  not  represent  axsy  great  technical  diili- 
culties.  These  are  primarily  power  engineering,  chemical  and  oil  reiining 
industries,  nonferrous  metallurgy,  the  rubber  industry,  the  buildmg 
materials  industry,  the  glass  and  ceramics  ind^try,  the  food  industry, 
the  paper  industry,  large-lot  and  mass  production  of  machine  building 
and  woodworking  industries,  as  well  as  certain  sectors  of  ferrous  metallurgy 
and  the  textile  industry.  In  all  these  industries  automation  has  already- 
achieved  appreciable  successes  and  in  all  probability  will  develop  rapidly 
in  the  future  also.  The  technical  possibilities  for  the  conversion  to 
a  complex  and  full  automation  exist  here  in  many  instances  or  can  be 
expected  to  appear  within  the  next  few  years. 

The  second  and  considerably  smaller  group  is  represented  ty 
indus  tries  4n  which  conversion  to  the  complex  or  almost  complex  automation 
is  not  possible  now  and  not  probable  in  the  near  future.  This  certainly 
does  not  signify  that  ii  these  industries  the  further  development  of 
automation  is  not  possible.  To  the  contrary,  here  automation  will  probably 
develop  at  a  rapid  rate  also,  but  this  development  will  more  likely  occur 
along  the  lines  of  partial  automation.  This  group  includes  primarily 
the  industries  which  do  not  as  yet  have  the  conditions  necessary  for  the  . 
conversion  to  a  continuous  process,  as,  for  example,  in  the  production  of 
steel  or  in  the  cotton  spinning  industry.  Now,  this  group  also  includes 
industries  in  which  automation  encounters  exceptional  difficulties  OTing 
to  the  prevalence  of  individual  and  small-lot  production  (heavy  machine 
building)  or  to  exceptionally  broad  and  rapidly  changing  stocks  (shoe  and 

clothing  industry) .  .  a. .  4  • 

In  most  of  the  other  branches  of  material  production,  i.e,,  in 
construction,  agriculture,  forestry,  and  the  fishing  industry,  the  techni¬ 
cal  conditions  have  so  far  excluded  the  possibility  of  a  wide  application 
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of  aut.oma'bioii*  Automation  is  used  here  only  in  certain  auxiliary  processes 
and  in  the  processing  of  raw  materials  produced,  and  these  procedures  cai 
be  more  correctly  classified  as  pi*ocessing  industry.  Subsequent  technical 
development  in  these  branches  will  most  likely  follow  the  path  of  further 
mechanization  and  improvement  of  machines  operated  by  the  worker,  and 
not  the  path  of  replacement  of  the  worker  by  an  automatic  device.  The 
exception  is  represented  by  transportation  and  communications,  which  today 
have  many  processes  which  are  technically  reai^  for  automatical.  The  same 
can  be  said  of  the  mining  industry  which  is  now  beginning  to  use  automation 
on  an  appreciable  scale  and  the  feasibility  of  its  conversion  to  complex 
autanation  has  already  been  proved  in  practice. 

Automation  has  achieved  great  successes  in  the  field  of  distribution. 
At  the  present  time  the  automation  of  many  booldceeping,  placing,  accounting, 
banking  and  insurance  operations  is  eptirely  practicable.  There  are 
examples  of  complete  automation  of  warehousing  operations  based  on  the 
continuous  flow  principle.  The  numerous  automatic  devices  in  retail  trade 
are  well  known,  for  example,  automatic  dispensers  for  the  sle  of  chocolate, 
cancjy,  canned  goods,  cigarettes j  matches,  postage  stamps  and  envelopes, 
subway  tickets,  etc. 

Thus,  we  may  say  that  most  of  the  plants  of  the  processing  and 
mining  industry,  many  transportation  and  communications  processes  and  a 
very  significant  portion  of  distribution  operations  are  from  the  technical 
point  of  view  either  entirely  or  almost  entirely  prepared  for  complex^ 
automation.  Other  plants  and  processes  of  these  branches  are  also  using 
automatic  devices,  however,  in  the  Immediate  future,  they  will  be  only 
partially  automated.  In  construction,  agriculture,  forestry  and  fisheries 
we  cannot  as  yet  ejq^ect  automation  to  be  introduced  on,  a  significant 
scale,  although  some  elements  of  automation  will  certainly  be  used  even 


in  these  branches. 

We  have  stated  that  most  of  the  process  industry>establishments 
and  many  other  branches  of  industiy  are  essentiall;'-  prep^,d  /p- 
prepared)  for  complex  automation,  -thia  au^s  not  signify  that 

all  the  elements  of  automatic  production  do  exist  today  and  are  only  to 
be  united  in  order  to  produce  a  fully  automatic  shop  or  planum  We  have 
as  yet  no  basis  for  dra^-iring  such  a  conclusion,  K\’.ch  re:!:iins  to  be  done 
and  many  problems  are  to  be  solved.  However ,  much  work  is  being  done 
in  many  places  toward  their  solution  and  "the  results  obtained  indicate 
that  tbs  solution  of  these  problems  is  feasible  in  principle  and  will 


probably  be  achieved  in  the  immediate  future. 

in  order  to  utilize  all  the  possibilities  of  aubomation,  in  many 
instances  it  is  necessary  to  create  the  entire  technological  puocess 
anew.  It  would  be  erroneous  to  assume  that  automation  consists  of  a 
simple  addition  of  automatic  devices  to  the  existing  mechanisms  or  to^ 
the  existing  technology  and  in  connecting  these  devices  to  a  controlling 
machine.  Such  a  solution,  might  in  many  instances  be  entirely  satisfactory, 
however,  iriost  of  the  traditional  technological  systems  which  until  now 
were  considered  acceptable,  require  a  radical,  revision  from  the  point  of 
view  of  automation.  New  technological  systems  must  not  only  ensure  the 
continuity  of  a  process  but  must  make  the  most  of  the  opportunities 
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presented  ty  automationf  n  ^  n 

The  necessity  for  a  radical  revision  of  the  traditional  tectoology 

in  connection  with  the  a  doption  of  automation  does  not  preclude  using 
the  existing  mechanisms  for  automation •  Equipping  the  existing  mechanisms 
with  automatic  regulators^  automatic  feeding  devices 3  etc #3  ^d  uniting 
the  machines  into  automatic  production  lines  can  in  certain  instances  be 
an  entirely  acceptable  solution  or  at  least  a  step  in  the  direction  of 

automated  production.  x.  + 

If  we  take  into  consideration,  for  instance,  the  large  quantity 
of  metalworking  lathes  present  in  every  industrially  developed  countiy, 
we  rmust  agree  that  a  satisfstctoxy  technical  solution  will  be  one  which 
would  permit  the  conversion  of  these  lathes  to  the  automatic  work  cycle, 
unite  them  into  automatic  produOtion  flow  lines  by  means  of  transportation 
devices,  and  equip  them  with  uncomplicated  automatic  devices  for  feed^g 
the  equipment.  This  would  appreciably  expand  the  material  prerequisites 
for  automation  in  machine  building  and  would  increase  the  rate  and 

extent  of  its  adoption.  .  .xv  + 

Utilisation  of  the  existing  equiptent  for  automation  is  without 
doubt  quite  rational  and 'necessary  j  however,  its  significance  should  not 
be  overemphasized.  The  Utilization  of  the  existing  equipment  frequently 
stands  in  the  way  of  conversion  from  the  existing  technolq^  to  a  mor| 
advanced  one*  In  any  case  the  modernization  of  the  existing  equipment 
and  its  utilization  in  automation  represents  only  the  auxiliary  and  not 
the-  principal  trend  in  the  development  of  automation. 

One  of  the  most  important  problems  of  further  development  in  the 
technical  means  of  automation  is  the  problem  of  flexibility  in  the  auto¬ 
mated  production,  i*e.,  the  feasibility  of  a  rapid  and  easy  modification 
of  the  production  program.  The  solution  of  this  problem  is  of  extreme 
significance  in  respect  to  the  further  development  of  automation  and  the 
extent  of  its  application.  Only  recently  it  was  generally  considered 
that  automation  decreases  the  adaptability  of  a  machine  or  assembly;  the 
greater  the  automation  in  the  machine  the  more  complicated  and  difficult 
was  its  reconversion  (when  it  was  at  all  feasible)  to  another  program  of 
work.  It  was  for  this  reason  that  automation  was  considjred  practicable 
only  in  mass  productioi.. 

■It  is  quite  true  that  an  automatic  lathe,  or,  for  example,  an 
automatic  machine  for  filling  bottles  of  beer,  milk,  etc.,  is  very  reliable 
and  efficient!  however,  the  readaptation  of  the  lathe  for  the  manufacture 
of  articles  of  a  different  shape  or  the  reconversion  of  the  machine  to 
filling  bottles  of  a  different  size  are  connected  with  great  expenditures 
in  funds  and  time,  and  therefore,  automation  loses  its  significance  iii 
small  lot  production.  This  loss  of  flexibiliiy  is  even  more  appreciable 
in  automatic  lathe  series,  and,  since  the  cost  of  an  automatic  production 
line  is  much  greater  than  the  cost  of  each  automatic  lathe  it  is  obvious 
that  such  tr eduction  lines  cm  be  used  only  in  mass  production.  For 
example,  at  the  Scientific  Convention  on  the  Problems  of  Machine  Building 
’  in  the  city  of  Aachen  (West  Gennany)  some  speakers  stated  that  from  the 
point  of  view  of  econoriy,  automated  lines  of  lathed  can  efficiently  pro¬ 
duce  only  such  articles  which  would  be  manufactured  without  changes  for 
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not  less  than  three  years  iii  batches  exceeding  2,000  pieces  per  month. 

However,  mass  production  is  only  a  minor  portion  of  the  entire^ 
production  even  in'  the , leading • industrialxy  developed  countries.  Until 
recently  this  state  of  affairs 'was  considered  to  be  an  unsuimiountable 
natural  limit  to  the  application  of  automation.  During  the  recent  years, 
however,  in  all  industrially  developed  countries  a  new  tendency  in  the 
development  of  technical  means  for  automation  is  becoming  increasingly 
manifest.  It  is  the  tendency  toward  the  construction  of  automatic 
devices  of  a  greater  flexibility  and  maneuverability  which  afford  an  easy 
and  rapid  modification  of  the  production  program. 

The  problem  of  the  creation  of  more  flexible  automatic  equipnent 
is  solved  by  proceeding  in  two  fuhdaiAental  directions.  Firstly,  the 
specialized  automatic  production  lines  or  installations  are  formed  of 
standard,  unified,  and  normalized  units  or  assemblies.  This  fact  enables 
us  to  create  a  new  automatic  production, line  by  changing  the  production 
line  program  by  a  simple  replacement  of  individual  units  or  by  their 
rearrangement.  The  construction ; of  automatic!,;  production  lines  of  standard, 
unified,  and  normalized  units  and  assemblies  increases  appreciably  the 
flexibility  of  the  automatic  equipment,  appreciably  reduces  the  time 
needed  for  assembling  a  new  automatic  line,  leads  to  a  better  utilization 
of  equipment,  and  to  the  lengthening  of  the  period  of  its  useful  perfoimance. 

The  second  direction  in  the  solution  of  the  problem  of  flexibility 
of  automatic  equipment  is  the  creation  of  automatic  equipment  which  under 
the  conditions  of  high  productivity  would  be  universal  within  certain 
limits,  and  the  program  of  action  of  which  could  be  changed  very  easily, 
for  example,  by  replacing  a  punched  card  or  magnetic  tape,  pushing  a 
button,  etc.  This  trend  is  as  yet  weakly  developed,  however,  certain 
examples  of  automatic  devices  of  this  type  are  already  knoim  in  the 
industrial  world.  In  the  USA,  for  example,  a  fully  automatic  concrete 
plant  which  is  capable  of  producing  and  loading  into  trucks,  approximately 
1,500  various  g..‘ades  of  concrete  is  now  in  operation.  The  dispatcher 
located  at  the  central  station  orders  the  delivery  of  the  required  grade 
of  concrete  ty  the  simple  replacement  of  a  punched  card  containing  the 
code  for  the  production  formula  of  the  grade  of  concrete. 

Machines  with  programmed  directions  which  were  mentioned  earlier 
are  also  included  in  this  trend  of  the  development  of  the  means  of  auto¬ 
mation.  Today  there  exist  numerous  various  types  of  such  machines  ranging 
from  relatively  simple  machines  in  which  the  mechanical  programming  devices 
of  ordinary  automatic  machines  which  do  not  permit  a  rapid  readaptation 
have  been  replaced  with  electrical  or  electronic  control  ■'.;hich  permits 
the  assignment  of  a  new  program  to  the  machine  by  simple  replacement  cf 
a  punched  card,  etc.,  to  complicated  machines  equipped  with  a  system  of 
active  control  and  controlled  by  a  continuous  or  digital  computer..  In 
general,  utilization  of  computer  technology  in  the  control  of  production 
processes,  which  is  the  immediate  problem  fpr  technical  sciences,  promises 
to  solve  in  principle  the  problem  of  flexibility  in  automated  equipment 
and  in  all  probability  will  permit  the  creation  of  a  system  of  machines 
which  will  not  only  be  fully  automatic  but  will  exhibit  great  maneuverability 
and  versatility. 
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Providing  autowattic  equipsnsn't  with  flexibility  extends  the 
possibilities  of  application  of  automation  not  only  in  mass  production 
but  also  in  lot,  small-lot,  and  even  in  piece  production.  Here,  however, 
we  must  make  a  reriiark  on  the  problem  which  has  created^ an  artificial 
confusion  in  foreign  literature.  Certain  authors  dealing  with  the  possi¬ 
bilities  of  automation  began  to  refute  the  advantages  of  mass  production 
and  attempted  to  assert  that  further  development  of  technology  will  tend 
to  erase  the  difference  between  piece  and  small-lpt  production  and  mass 
production.  The  practicability  of  automation  of  small-lbt  production  is 
a  matter  of  enormous  significance.  But  this  does  not  change  the  isct 
that  large-lot  production  is  more  profitable  than  small-lot  production 
and  that  mass  production  is  more  profitable  t^han  batch  production.  The 
transition  from  piece  production  .through  batch  production  to  mass  pro¬ 
duction  represents  the  path  of  technical  progress  which  is  true  for  auto¬ 
mation  as  well.  Automation  of  small‘*‘lot  production  appreciably  expands 
the  potentialities  of;  automation  in.  the  national  economy  and  increases  . 
drastically  the  labor  in  small-lot  production,  but  it  does 

not  change  the  technical  and  economic  advantages  of  mass  production.. 

Extensive  application  of  the  block  and  assembly  principle  in  the 
designing  of  automatic  equipment,  and  the  development  of  a  system  of 
strictly  unified  and  normalized  units  and  assemblies  for  different  , 
important  purposes,  which  are  most  frequently  encountered  in  various 
branches  of  industry,  is  a  problem  of  exceptional  importance.  Hp  to  now 
most  of  the  automated  equipment  in  the  whole  world  was  custom  made. 

Hence,  it  is  evident  that  the  costs  of  automated  equipment  were  High  _ 
and  that  long  periods  of  time  were  required  for  its  construction.  This 
fact  limited  aopreciaWy  the  potentialities  and  rate  of  adopting  automa¬ 
tion.  Adoption  of  the  block  principle  and  the  use  of  normalized,  standard 
units  and  dssemblies  which  can  be  combined  to  produce  various  production 
cycles  afford  a  decisive  reduction  in  the  time  required  for  designing^ 
and  building  the  automation  apparatus.  At  the  same  time  the  application^^ 
of  this  principle  renders  feasible  the  conversion  to  lot  and  mass  production 
of  automatic  equipment  and  in  this  way,  to  the  gradual  autcmation  of  the 

production  of  automation  instruments.  ^  , 

Of  course,  the  eolution  of  this  problem  is  still  in  its  initial 
stage.  However,  work  in  this  direction  is  being  carried  out  on  a  large 
scale  in  most  of  the  industrially  developed  countries  where  the  first_ 
steps  in  the  transition  to  automation  were  made  in  machine-tool  building 
and  in  electronic  and  electrical  engineering  industry. 

The  technical  basis  from  which  automation  has  originated  and 
to  a  lai ge  degree  is  still  developing,  is  not  on  the  same  level  with  t  as 
technical  base.  At  the  outset  the  major  portion  of  automatic  equipment 
was  custom  made,  i.e,,  it  was  made,  in  principle,  under  the _ conditions  of 
piece  production.  Today  specialized  plants  for  the  production  of  ^automa¬ 
tion  instruments  r.re  graduallv  being  developed.  Specializat-.an  of  the 
plaixts  in  conjunction  with  extensive  application  of  block  and  assembly 
principles  and  an  increase  in  the  flexibility  of  automated  production 
creates  the  conditions  favorable  to  automation  in  the  production  of  the 
means  of  automation.  Thus,  automation  gradually  encompasses  its  charac- 
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teristic  means  of  production,  namely,  the  production  of  automatic  equipment 
itself.  It  must  produce  automatic  equipment  automatically  in  order  to 
create  an  adequate  technical  basis  and  to  stand  on  its  own  feet.  It  is 
hard  to  overrate  the  significance  of  this  development  which  has  alreacfy 

begun.  j.  4. 

Thus,  technical  development  opens,  enormous  opportunities  to  automa¬ 
tion  and  graddally  eliminates  and  will  continue  to  eliminate  in  the  future 
all  the  limitations  of  a  technical  nature  which  yet  exist  in  the  subse¬ 
quent  development  of  automation  of  production  processes. 


3.  Economic  Impact  of  Automation 

Automation  presents  to  the  human  race  enpnmous  opportunities  which 
as  yet  have  not  been  fully  revealed*  The  degree  to  which  society  can 
utilize  these  opportunities,  the  purposes  for  which  automation  will  be 
applied  and  the  effect  which  the  automation  of  industry  will  teve  on 
society  depend  entirely  on  the  industrial  relationships  existing  in  the 
country.  Theoretical  analysis  and  practical  experience  ^crw  *at  the_ 
conditions  for  the  introduction  of  automation  and  especially  its  social 
and  economic  significance  under  socialism  are  entirely  difierent  from^ 
what  they  are  under  capitalism.  Here  the  contrast  between  the  socialistic 
and  capitalistic  methods  of  production  is  exposed  with  exceptional  clarity. 
However,  prior  to  the  examination  of  the  prerequisites  and  the  significance 
of  automation  in  the  two  different  social-economic  systems  we  must  examine 
the  potential  capabilities  of  automation,  i.e.,  its  part  ^  the  increase 
of  labor  productivity  of  society,  and  its  economic  effectiveness. 

The  analysis  of  the  economic  impact  of  automation  is  at  this  time 
limited  by  the  amount  of  available  materials.  Automation  is  still  in  the 
initial  stages  of  its  development  and  the  conclusions  of  this  analysis 
pertain  to  the  present  phase  of  the  development  of  automation  only. 

There  is  no  doubt  that  in  the  future  when  instead  of  partial  solutions 
of  the  problem  an  increasingly  great  number  of  plants  and  industries  will 
be  converted  to  full  automation,  when  the  technology,  the  designs  of  the 
machinery,  and  the  finished  product  will  be  adapted  to  the  requirements 
and  potentialities  of  automation,  then  the  economic  effect  of  automation 
will  be  immeasurably  greater  than  at  the  present  time.  Today  it  is  yet 
difficult  to  determine  how  much  greater  it  will  be. 

In  order  to  analyze  the  economic  impact  of  automation  it  is 
necessary  to  study  the  entire  complex  of  economic  indexes  of  the  work 
of  the  automated  sector,  shop  or  plant  in  comparison  to  those  that  are 
not  automated,  all  other  conditions  being  equal.  The  difficulty,  however, 
lies  in  the  fact  that  in  the  world  literature  there  are  as  yet  very  few 
accurate  and  comprehensive  analyses  of  the  economic  effect  of  automation; 
in  most  instances  only  certain  fragmentary  indexes  are  adduced.  Moreover, 
the  economic  indexes  are  often  computed  ly  diverse  methods  and  thus 
caiinot  always  he  compared. 
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Therefore,  the  principal  economic  indexes  of  automtlon  an  various 
branches  of  industiy  and  in  different  countries  ^hich  will  be  . 

below  can  be  regarded  raerely  as  illustrations. 

a  certain  concept  of  the  scale  of  economy  Cf  labor  achieved  today  and  in 

the  past  tlirough  automation,  , 

The  data  on  capital  investments  and  annual  savings  resulting  from 
automation  of  copper  and  nickel  plants  of  the  Noril'sk  Com  comp 
for  the  long-range  plan  are  given  in  Table  1,  From  the  teble  we  can  s  e 
that  the  cost  of  all  the  work  connected  with  the  conversion  to  automation 
calculated  for  five  years  will  be  repaid  in  approximately  13  months  in 
the  copper  plant  and  in  16  months  in  the  nickel  plant. 

Table  1 

Economic  results  of  automation  of  the  plants  of  the 
Morll » sk  Kombinat ,  USSR» 


(thousands  of  rubles) 


Copper  Nickel 

plant  plant 


Expenses  to  be  incurred  during  5  years 
for  the  automation  of  the  plant 

(a)  research  work 

(b)  designing  work 

(c)  equipment  and  installation 

(d)  adjustment  operations 


UUOO 

990 

8000 

1060 


3i;00 

13ho 

876$ 

12$8 


Total  expenses 


1UU50 


1U768 


2.  Efficiency  expected  from  automation 

(a)  manpower  reduction  (men) 

(b)  yearly  savings  through  reduction  of 
consumption  of  raw  materials  and 
power,  rejects,  lost  time,  etc. 

(c)  annual  savings  in  wages  (all  extras 
included) 


Yearly  saving 


13200 


1x300 


*Data  taken  from  article  by  Bekenshtein,  V,  A.,  Feigin 

Burovoy  I.  A.,  Puchkov  S.  G.,  Kleshko  B.  M.,  Korendyasev  G.  V.,  'poduction 
of  Nonferrous  Metals",  Symposium  Avtomatizatsiya  proizvodstvennykh  prpcessov 
^atoination  of  Industrial  Processor >  iVloscow,  pages 


Table  2 


Tn  Tflblp  2  the  economic  indexes  of  the  automatic  production  lines 

in  the  USSR  machine  building  are  compared  the  of 

industrv  This  comparison  provides  conviiiOing  proof  in  favor  of  automtic 
SL.  in  analysing  Table  2  «e  Sf 

at  the  Khar'kov  "Serp  i  Molot"  plant  increaeed  25.2  tomes  upon 

duction  of  automation  and  at  the  ZIL  ^  u^ine  hiahlv 

the  fact  that  at  the  Moscow  plants  which  have  already  been 
productive  automatic  machines  labor  productivity  increas^ 
such  plants  where  the  level  of  skills  in 

Let  us  now  examine  the  economic  impact  of  automation  of  producti  n 

from  a  somewhat  different  angle. 

Table  3 

Complex  automation  of  the  process  of  digestion  of  cellulose,  USSRg; 


Effect  of  complex  automation 
expressed  in  natural  units 


Economic  indexes  of  the  effect 
of  the  complex  automation 

lowering  reduction  of  production 
of  costs  expenses  per  1  ton  of 
%■  cellulose  (rubles) 


20^  increase  in  productivity  througl 
reduction  of  digestion  time........ 


12%  increase  of  yield  of  first  grade 
product  and  reduction  in  yield  of 
second  and  third  grade  products  from 
15  to  3$..... . . . 


li%  econony  of  steam  consumption 


h%  economy  of  the  pulp’food. .........  2.12 

l4^  economy  of  chemicals . . .  0«3li 


Total 


9o8U 


22.70 


2U.00 
2,5U 
111.  20 


65.68 


^Data  from  the  article  b7  M.  S.  Voroshilov  ''Technological^ Sys^ 

Conditions  for  Automation  of  the  Cellulose-paper  Industry  , 

Materialy  soveshchaniya^o_avtpmat:^^ 

CaSf'efence  on  the  Automation  orTroductfon  Processes  in  the  Cellulos^.- 

paper  Industry),  Moscow,  1956,  page  2li.) 
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Table  3  shows  the  effect  that  complex  automation  of  the  process  of  digestion 
of  cellulose  has  on  the  reduction  of  tte  main  elements  of  production  cost. 
The  economic  effect  was  computed  on  the  basis  of  the  experience  of  adoption 
of '.complex  automation  at  the  Priozerskiy  :  Plant  and  data  reflecting  the 
work  of  the  leading  digestion  divisions,  : 

Let  us  now  examine  certain  data  on  automation  in  Czechoslo'vakia  • 
Economic  indexes  of  automated  and  noriau-tomated  production  of  machining 
the  connecting  rods  of  diesel  engines  at  one  of  the  truck  plants  in 
Chechoslovakia  are  given  in  Table  It.  , 

Table  it 


Automatic  Production  Line  for  Machining  Connecting  Rods 

Czechoslovakia 


Indexes  .  ,  , 

'  >  i-  t 

Nonautoraated 

production 

Automated 

production 

Production  time  (min) 

19.1 

1.8 

Wages  per  1  connecting  rod 
(Czechoslovak  crowns) 

1.563 

O.lihk 

Number  of  workers  (men) 

20.U 

3.8 

Number  of  machines  (pcs) 

12 

‘  1 

Labor  productivity  per  1  worker  (%) 

100 

i^31 

Production  area  (sq.  meters) 

13i» 

72 

Annual  production  per  x  sq  meter 
area  (tons) 

3.8 

7.2 

Follo-vJing  is  yet  another  example  of  economic  effectiveness  of 
automation  of  production  processes  taken  from  the  sphere  of  food  industry 
(Table  ?). 

In  capitalistic  countries  very  few  detailed  computations  of 
economic  effectiveness  of  automation  h  ave  been  published,  Da'ta  on  the 
econony  achieved  through  the  adoption  of  autsmation  are  kept  secret  by 
the  induvstrialists  for  reasons  of  competition  and  primarily  from  the 
fear  of  the  labor  movement,  . 

The  most  detailed  data  on  the  eiqjerience  of  automation  in  the 
industry  of  capitalistic  states  were  published  ly  the  British  "Austin 
Motor  Compaiy," 
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Automation  of  Parodactlon  Processes  ia  the  Dairy  Industry 

Caechoslovakia 
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The  indexes  of  economic  efficiency  of  the  automated  production  line  for 
machining  cylinder  blocks,  which  was  installed  at  the  plant  of  this 
compar-y  are  given  in  Table  6*  The  line  is  attended  by  two  operators 
(one  loading,  the  other  unloading  the  line)*  The  operations  now  performed 
by  this  production  line  formerly  required  13  machines  and  13  operators. 

The  given  examples  of  computations  of  savings  in  individual 
instances  of  automation  pepiit  us  to  draw  certain  general  conclusions  on^ 
the  economic  impact  of  automation.  Let  us  attempt  to  examine  the  economic 
advantages  of  automation  in  comparison  with  the  preceding  technology,  i..e., 
the  direction  and  the  amount  of  reduction  in  work  done  by  man  and  machine 
through  automation. 

The  experience  in  the  adoption  of  automation  shows  primarily  that 
the  economic  effectiveness  of  automation  has  many  facets  and  only  in 
exceptional  instances  can  it  be  expressed  by  a  single  index. 

The  most  obvious  effect  of  automation  is  the  sharp  increase  in 
operating  efficiency  i.e.  in  the  production  per  one  industrial  worker 
per  unit  of  time.  The  increase  in  operating  efficiency  resulting  from 
automation  is  in  most  inst^ndes  much  greater  than  the  corresponding  growth 
of  operating  efficiency  ^resulting  from  the  ♦^ordinaiy^’  techiiical  progress 
in  the  past.  Data  adduced  in  Tables  1-6  verify  the  correctness  of  this 
statement.  It  is  supported  by  a  number  of  other  facts.  Thus  the  study 
of  21  instances  of  automation  in  various  branches  of  Soviet  industry 
(machine  building,  power  stations,  building  materials  production,  oil 
production,  gas  and  textile  industries)  show  an  increase  in  operating 
efficiency  of  2-25  times. 

Genorally,  according  to  all  available  data,  an  increase  of  2-5 
times  and  in  many  instances  even  a  10  time  increase  in  operating  effi¬ 
ciency  can  be  considered  a  normal  result  of  automation.  In  individual 
instances  where  the  adoption  of  automation  is  accompanied  by  the  transi¬ 
tion  to  new  technology  operating  efficiency  increases  30-50  times  and 
more.  Thus,  for  example,  the  automatic  installation  for  the  production 
of  pel^menl  (meat  dumplings)  increased  the  output  of  one  worker  50  times 
in  comparison  to  the  formerly  used  manual  method. 

Table  6 


Automatic  Production  Line  for  Machining  Cylinder  Blocks.  Britain^ 


Indexes 

Standard 

^chines 

Automatic 

production 

Savings 

(prices  of 
ferch  1955) 

line  3MA- 
20266 

Abso¬ 

lute 

In 

% 

1.  Cost  of  equipment  (pound  sterling) 

30850 

5co 

25903 

l;9l;7 

16 

2.  Production  area  (sq  ft) 

390 

no 

22 

3.  Total  engine  power  (H  P) 

127 

90 

37 

29 

li.  Weekly  production  (pieces) 

2500 

3000 

500 

20 

Annual  machining  expenses  (pound 
st)  (2U0  work  days  8,5  hours  each) 

5831 

i 

1122 

U709 

81 

Table  6  Cont’d 


Indexes 

Standard 

machines 

Automatic 

production 

Sa-vings 

(Prices  of 
March  1955) 

line  BMA- 

20266 

Abso¬ 

lute 

% 

(a)  workers*  wages 

(b)  depreciation  12.5^ 

(c)  repairs  $% 

.  ..  (d3  auxiliary  material  2% 

(e)  rent  of  production  area 

15  s  per  sq  ft 

(f)  power  Id  per  RP  per  hour 

(g)  insurance 

(h)  interest  on  the  capital  5^ 

38li9 

15R2 

617 

371 

1069  ’ 

,  76 

.• . ^  - 1 

3238 

1295 

518. 

292 

765 

65 

1295. 

611 

2U7 

99 

79 

11 

2hl 

1 

1 

16 

16 

16 

21 

28 

lU 

16 

Total  (in  pound  st) 

.  • 

lR89t  " 

-8590 

6307 

h2 

6,  costs  of  equipment  per  hour  in 
pence  (b+c+d+e-»-f-*-g-*- j )  x  2U0 

2U0  X  d,5 

1066 

879 

187 

18 

7,  Labor  costs  per  hour  (pence) 

686 

132  . 

55U 

81 

8,  Costs  of  machining  one  block 
(pence) 

28 

.  13i 

1U| 

52 

(*Data  from  Automation.  A  Report  on  the  Technical  Trends  and  Their  Impact 
on  Management  and  Labour"  London,  1956,  pages  yUrbS.) 


1  pound  sterling  “  20  shillings  (s)j  1  shilling  (s)  *  12  pence  (d)). 

If  we  take  into  account  that  up  to  now  in  most  instances  only- 
partial  automation  is  mentioned,  we  can  be  certain  that  in  the  future  when 
plants  and  industries  become  fully  automated  we  can  expect  the  operating 
efficiency  to  exceed  the  level  of  today’s  technology  100  times.  A  number 
of  indirect  factors  indicate  that  such  an  increase  is  possible.  For 
example,  a  fully  aiitoma ted  concrete  plant  shows  an  increase  of  10-15  times 
over  the  operating  efficiency  of  concrete  plants  of  the  same  capacity  at 
which  individual  production  operations  have  alreacfy,  been  automated. 

The  drastic  increase  of  operating  efficiency  resulting  from  auto¬ 
mation  is  indicated  by  the  following  facts  on  the  development  of  industry 
in  capitalist  countries.  The  analysis  of  12  instances  of  automation  in 
the  USA  shows  an  average  increase  of  operating  efficiency  by  320^.  At 
the  new  ammonia  plant  of  the  Spencer  Chemical  Co  in  the  city  of  Vicksburg, 
USA,  operating  efficiency  increased  through  au-bomation  to  2.5”3  times  of 
the  operating  efficiency  of  other  plants  of  the  same  capacity.  The 
automated  production  line  for  machining  cylinder  heads  at  the  British 
"AES"  company  increases  operating  efficiency  b  times.  Automation  of 
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warehousing  and  transportation  operation  in  a  large  bakery  in  the  USA 
increased  operating  efficiency  UO  times.  An  automatic  machine  for 
assembling  electronic  devices  idiich  uses  ro-called  printed  circuits  and 
soldering  baths  and  which  was  installed  at  an  American  plant  increases 
work  productivity  100  times.  A  fully  automated  oil  refinery  in  the  USA 
is  attended  by  one  operator  whereas  at  oil  refineries  of  the  usual  techni¬ 
cal  level  several  hundred  operators  are  still  employed.' 

Althou^  the  increase  of  output  per  industrial  worker  is  the  ob-vious 
result  of  au'boination,  it  does  not  yet  present  the  full  concept  of  ■the 
economic  significance  of  automation. 

One  of  the  most  important  indicators  of  the  economic  impact  of 
automation  is  the  decrease  in  the  costs  or  production  expenses.  The  cost 
is  to  a  certain  extent  a  to'bal  index.  Subsequently  we  will  show  that 
cost  does  not  cover  all  the, types  of  economy  achieved  with  automation. 

The  extent  of  cost  reduction  in  ceftain  instances  of  automation  in  So'viet 
industry  is  shown  in  Table  7». 

The  data  in  the  table  ahe  given  only  as  an  illustration.  It 
proved  impossible  to  sum  Up  the  v&'lue  of  cost  reduction  resulting  from 
automation  on  the  basis  of  thej!22  examples  picked  at  random.  Nevertheless, 
the  table  does  show  cer'tain  characteristic  features. 

In  'the  six  examples  which  offer  data  on  the  total  and  processing 
costs,  the  decrease  in  •total  cost  is  greater  than  the  decrease  in  the 
processing  cost  in  one  ins'tance  only  (example  6) , 

In  12  instances  the  decrease  of  total  cost  fluctua'tes  wi'thin  a  very 
wide  range,  namely  from  1.5  to  50^.  However,  in  10  of  the  12  instances 
the  decrease  in  cost  lies  TJithin  the  2  to  21%  range. 

Thd  decrease  in  processing  costs  (i.e.,  exclusive  of  the  "principal 
and  raw  materials"  element)  in  17  examples  given  fluctuates  within  the 
12  to  QQ%  range,  its  average  being  33.6^.  Thus,  the  saving  in  the 
"principal  and  raw  materials"  item,  as  indicated  ty  the  majority  of  the 
examples,  appeal's  to  be,  smaller  than  the  economy  in  other  items. 

In  published  ma'terials  there  is  almost  no  data  on  'the  experience 
of  industry  in  capitalistic  countries  for  the  determining  'the  effect  of 
automation  on  the  reduction  of  production  costs.  The  only  known  figures 
are  the  figures  on  the  reduction  of  production  costs  in  machining  cylinder 
blocks  af'ter  the  introduction  of  an  automatic  production  line  at  the  plan'b 
of  the  British  "Austin  Motor  Company"  (Table  6), 

In  the  vast  majority  of  known  instances  automation  drastically 
decreases  expenses  for  the  payment  of  wages  (basic  and  extra)  to  industrial 
workers  per  unit  produced.  This  is  a  natural  result,  of  the  increase  in 
production  efficiency  which,  as  mentioned  earlier,  increases  2.5  and  e^ren 
10  and  more  times.  Labor  costs  per  unit  of  output  are  reduced  on  the 
average  by  $0-90%, 
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Table  7 


Decrease  of  Costs  Resulting  From  4atoniation,  USSR  (in  /) 


1,  Automation  of  production  of  rubber  ijiixtures 

2,  Automation  of  production  of  ^mthetic 
ammonia 

3»  Automation  of  the  cloth  bleaching  process 
li.  Automation  of  beef  fat  rendering 

5.  Automation  of  sulfuric  acid  production 

6.  Complex  automation  of  chair  production 
connected  with  revision  of  design  and 

technology  . 

7.  Complex  automation  of  margerine  production 
.  at  the  Leningrad  Fat  Combine 

8.  Automation  of  the  process  of  hydrogenation 
of  fats  at  the  Moscow  %drogenation  Plant 
and  Rostov  Fat  Combine 

9.  Complex  automation  of  paper  manufacture 

10.  Complex  automation  of  the  cellulose  pulping 

process  «  .  • 

11.  Automated  production  line  for  manufacturing 

springs  „  vt 

12.  Mining  of  oral  by  the  automatic  A-2  assembly 

13.  Automated  lines  for  machining  "Moskvich'' 
automobile  engine  block 

ill.  Automated  production  lines  for  machining 
ZIL-150  engine  block 

l9.  Automated  production  lines  for  machining 

DT-69  engine  block  heads  . 

16.  Automated  production  line  for  machining  single 

rim  gears  z:  i.  nj. 

17.  Automated  line  for  production  of  M-lo  bolts  . 

18.  Automated  production  line  for  machining  electric 
motor  rods  and  rotors 

19.  Automated  production  line  for  machining  the 
U5-M  combine  harvester  motor  block  heads 

20.  Automated  line  for  the  production  of  M-16  nuts 

21.  Automated  line  for  the  production  of  chisel-|ype 

cultivating  tines  ...  k 

22.  Digital  programmed  control  of  6N-13PR  vertical 

milling  machine 

23.  Automated  line  for  the  production  of  tractor 


Reduction 
in  total  cost 


1.5 


2. 

2.3 

2.5 

12 


27.2 


5 

6.3 

9.8 

17.5 

50+ 


Reduction  in 
processing  costs 
(exclusive  of 
principle  and 
raw  material 
factor  _ _ 


50.7 

12 

32.2 

20 

35 


18.7 


shellb cards 


16 

23 

2li.5 

26.6 

28 

32.8 

36 

3? 

50 

50 

79.U 
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■5®ata  taken  from  Avtomatizatslya  proizvodstva  i  yeye  ekonoiaichska^a 
effectivnost*  Automation  of  Production  and  its  Economic  W 

^orykin,  Moscow,  19^8,  pages  39,  U8;  symposium  "Aytomatizatsiya 
proizvodstvennykh  protsessov”  (Automation  of  Industrial  Processes),  ^ 
Publishing  kouse  of  the  Academy  of  Sciences  USSR,  Moscow,  1956,  pages 
28-30,  317;  symposium  "Avtomatizatslya  protsessov  mashninostroyeniya 
(Automation  of  the  Machine  Building  Processes),  Publishing  House  o^  Q 
Academy  of  Sciences  USSR,  Moscow,  1956,  page  80j  M^eria^y  soveshchanisra 
po  avtomatizatsii  -r.vnriRtvp.nnvkh  protsessov  v  legkoy  i  pishchev^ 
prorrr/shliSTo'iti  /Data  bSTthTConference  on  the  Automation  of  Production 
Processes  in  Light  and  Food  IndustrgJj  Moscow,  1956,  page  82;  Materia^  - 
soveshchaniya  po  avtomatizatsii  ploizyodstvennykh  protsessov  v  tsel^uloano^ 
buiriazhri'^  i  gidroliznoy  promyshlennosHl^ta  of  the  Conference  on  the 
Automation  of  Production  Processes  in  the  Cellulose-paper  and  Hyarolysi 
Industry/,  Moscow,  1956,  2k-25;  Tekhnicheskiy  progress  yLsta^ostroyenii 

/Technological  Progress  in  Machine-tool  Building/  A,  Prokopovach,  Mosc  , 
1957,  pages  111,  1^9,  150;  "Technical-economic  Effectiveness  of  Automatic 
Production  Lines,"  by  A,  Vladziyevskiy  in  Planovoye  Khozyaystyo  /Planned 
Economgr^,  19^8,  No  7j  pages  35^  39^  UO,  UlT) 


Thus,  for  example,  upon  studying  the  experience  of  American  industry  we 
can  establish  that  when  machining  of  cylinder  heads  became  automated, 
expenses  for  the  wages  of  industrial  workers  per  unit  produced  decreased 
from  20  to  U  cents,  i.e.,  by  80^.  Automation  of  raachin^g  of 
of  an  army  tank  reduced  wages  costs  for  its  production  from  133  to  33 
cents,  i.e.,  ty  An  automated  production  nne  for  machining  an  auto¬ 

mobile  engine  part  decreased  wage  costs  for  this  part  from  5.3  to  0.3 
cent,  i.e.,  Ty  9U^»  Turning  back  to  Table  6  we  see  that  the  automatic 
production  line  for  machining  cylinder  blocks  reduced  wage  costs  per 
hour  from  2  pounds  12  s  2  d  to  11s,  i.e.,  by  81%,  and  so  on. 

However,  the  significance  of  the  decrease  in  labor  costs  can  vary 
greatly  in  proportion  to  its  share  in  the  total  production  costs.  In 
the  example  given  in  Table  6  the  decrease  in  labor  costs  represents  appro¬ 
ximately  3/U  of  the  total  cost  reduction.  However,  in  certain  branches 
of  industry,  for  example,  in  meat  packing  and  daily  industries  the  share 
of  wages  in  production  costs  is  only  about  3%  on  the  average,  in  the 
production  of  iron  and  steel  it  is  only  1-2%,  etc.  It  is  quite  obvious 
that  in  these  industries  an  30-90%  decrease  in  labor  costs  would  reduce 

total  costs  by  1-3%  only.  ....  4. 

Moreover,  automation  in  many  Instances  decreases  the  costs  oi 
raw,  capital,  and  auxiliary  goods,  power,  and  fuel.  The  experience  of 
Soviet  industry  shows  that  automation  of  the  production  of  sulfi^xc  acid 
decreases  pyrite  consumption  by  2-2.5%  automation  of  ammonium  nitrate 
production  decreases  the  co.isumption  of  nitric  acid  by  0.5%.  Complex 
automation  of  the  production  of  alcbhol  affords  a  1%  increase  in  the 
yield  of  alcohol  and  a  5%  decrease  in  fuel  consumption.  _ 

Automation  of  the  production  of  superphosphate  in  the  superphosphate 
plant  at  Vinnitsa  afforded  a  decrease  of  0.5%  in  the  consumption  of  raw 
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phosphate  and  0»9i  in  the  consumption  of  sulfuric^ acid;  Automatic  con tiol 
in  charging  cement  mills  decreases  ponder  consumption  ty  automation 
of  the  electrolytic  process  at  an  aluminum  plant  decreases  po^jer  consump¬ 
tion  by  1*2-1o5^*  Automation  of  pumping  stations  of  the  water  supply 
system  in  a  comunal  farm  decreased  power  consumption  ty  10-15%.  Aut^txc 
control  of  heating  and  heat-treating  furnaces  decreased  fuel  consumption 
by  6-9^.  The  complex  automation  of  cellulose  pulping  decreases  the  con¬ 
sumption  of  steam^  pulpwood  and  chemicals  ty  etc# 

¥e  can  give  many  more  examples  of  decreases  in  the  consumption  of 
capital,  raw  materials  and  fuel  resulting  from  automation#  In  most  of 
the  known  instances  this  decrease  lies  within  the  range  of  a  few  per  cent 
and  thus  is  appreciably  smaller  in  scale  than  the  decrease  in  wage  costs. 

A  significant  decrease  in  costs  of  materials,  fuel,  etc#  is 
achieved,  as  a  rule,  in  the  instances  when  the  adoption  of  automation  is 
accompanied  by  the  conversi5h  to  h  more  advanced  technology#  Thus,  for 
example,  the  automation  of  the  production  of  wieners  reduces  heat  consump¬ 
tion  by  2/3  and  decreases  losses  (Incurred  through  drying  of  the  products; 

from  lU  to  1%^  .  «  '  -u 

Automation  of  painting  in  machine  building  by  spraying  of  varnish 
and  paint  in  a  hi^-tension  electrical  field  decreases  paint  consumption 
by  20-70^.  Complex  automation  of  chair  manufacture,  connected  with  a 
revision  of  the  design  and  technology,  decreases  the  consumption  of  the 
auxiliary  material  by  l8%  and  consumption  of  the  principal  material  by 

This  type  of  econoiry  achieved  as  a  result  of  automation  is 
especially  important  in  such  branches  of  industry  in  which  the  costs  of 
raw  and  other  3nfiaterials ,  fuel,  etc#,  constitute , a  major  share  of  the 
total  cost  as,  for  example,  in  the  food  industry  (share  of  raw  and 
materials  —  70-90:^  of  total  cost)  or  in  nonferrous  metallurgy  (60-75;S), 

etc  o  ^  X  I—  T  4- 

Reduction  of  the  amount  of  rejects  and  improvement  of  the  quality 

of  lihe  product  is  yet  another  in^sortant  result  of  autoitjation.  The 
principal  causes  of  production  of  rejects  or  low  quality  products  are 
either  errors  of  the  operating  personnel  or  inadequate  precision  and 
speed  of  the  operator *r  interference  with  the  course  of  the  process.  An 
automatic  device  can  control  the  production  process  and  direct  it  without 
errors,  without  fatigue,  with  a  precision  and  speed  which  are  plgrsically 
impossible  for  man.  For  example,  automation  of  the  process  of  reduction 
of  titanium  decreases  the  amount  of  rejects  because  it  excludes  the  forma¬ 
tion  of  lower  chlorides  of  titanium,  which  can  occur  with  manual  control. 
Automation  of  glass  founding  furnaces  increased  the  production  of  high 
grade  glass  from  26  to  Production  of  high  grade  cellulose  increased 

from  8$  to  91%  as  the  result  of  automation.  Rejects  caused  by  everburning 
in 'the  soaking  pits  of  No  3  blooming  mill  at  the  tJagnitogorsk  metallurgical 
plant  decreased  from  0o85  to  OoOi^  and  in  the  soaking  pits  of  the  slab¬ 
bing  mill  at  the  "Zaporozhstal"'  Plant  from  0.^  to  0.03$.  The  yield  of 
the  highest  grade  of  tomato  products  at  the  Cherkasskiy  Cannery  increased 
by  10$  as  the  result  of  partial  automation.  In  certain  instances  in  the 
chemical  industry,  nonferrous  metallurgy,  and  a  number  of  other  industries 
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increase  in  the  yield  of  the  highest-grade  products  ^d  the  most 

efficient  utilization  of  the  raw  materials  are  considered  to  oe  the 

nrincioal  effects  of  automation  of  the  industry.  ,  .. 

principal  economics  it  is  often  stated  ttat  aotomatic 

eqolpment  costs  more  than  nonadtanatic  ^d  "“t  tterefore  aato^tion 
increases  the  absolute  cost  of  equipnent  per  unit  of  product. 

^stances  su^h  statements  are  true,  however, .they  cannot  be  considered 
absolutely  correct.  We  pan  give  many  examples 

costs  less  than  the  "ordinaiy"  nonautomatic  WPf  .tLSuSion  of 
we  shall  give  several  facts  from  the  experience, of  the  introduction  oi 

automation  in  American  industry, (Table  8.)  , ,  nrices  of 

There  are  still  very  few  comparative  analyses  of  the  Prices 

automatic  and  nonautomatic  equipment  of  ^  a^to- 

essentially  the  same,  of  capital  expenses, per  unit  of  production  m  fito 
mated  and  Lnautomated  production).^  Therefo?:^,  any  f 

summation  enco-onters  extreme,  difficulties. ,  Without  doubt,  in^m^^^ 

instances  the  nominal  price  of  automatic  equipment  ' 

the  price  of  nonautomatic  equipment  replaced  by  it.  H  ,»  ,  . . 

average,  . this  difference  is  probably  not  ^®^y  ^9^ 

computations  performed  by  the  American  economist  V. 

automation  increases  the  capital  outlay  for  a  new  installation  in  the 

chemical  industiy  by  10^,  in  oil  refin^g  indust^ 

•PnnH  nnrfiiqtrv  bv*  3-5^,  in  ravon  production  tgr  1-2%,  etc.,  ana  on  ine 
f?erage  i^^hd  industiy  in  general  by  6%,  IJhen  the  technolo^  of  the 

production  is  not  changed  the  difference  in  costs  J®  S/orioading 

to  the  cost  of  the  means  of  automatic  control  and  regulation  and  of  loading 

and  transportation  devices. 

Table  8 

Comparison  of  Prices  of  Automatic  and  Honautomatic  Equipment-^- 


tla  chining  and 


Machining  cylinder 
heads 


1 

part  of  army  tank 
Assembling  radiati 
tank 


Automatic 

equipment 

Nonautomatic 
equipment  of  the 
same  capacity. 

_ 1 

Econoiny  i 
of  equipr 
suiting  J 
automatic 

lh  cost 
aent  re- 

urom 

Dn 

number  price 

3f  ma-  in 

shines  l>  . 

number 
of  ma¬ 
chines 

price 

in 

$ 

$ 

% 

9  120  000 

27 

300  000 

L80  000 

60 

1  230  000 

6 

2U0  000'*'^* 

10  000 

U 

ing  1  318  OOO. 

5 

5Uo  000 

222  000 

41 

1  88  000 

''  30  000 

h 

260  000 

30  000 
(approx. ) 

172  000 

68 
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*Data  from  The  Automatic  Factory;  A  Critical  Examination ^  Princeton j  1956, 

pages  39-U2,  W-iiy.),;  . 

In  terms  of  the  prices  of  In  all  other  instances  1316  prices  of 

nonautomatic  equipment  are  those  which  existed  in  the  year  the  automatic 
equipment  was  purchased.) 

At  the  same  time  automation  appreciably  increases  the  operating 
efficiency  of  the  equipment  primarily  through  reduction  of  lost  time  and  . 
a  better  adherence  to  the  optimum  mode  of  operation  for  the  equipment* 

Thus,  for  example,  in  the  USSR  automation  increased  the  output  of  blast 
furnaces  by.  7"“10^  and  open  hearth  furances  by  8/6,  output  of  reverberatory 
furnaces  in  nonferrous  metallurgy  ty  8-11^,  output  of  soda  furnaces  in 
the  production  of  soda  ash  by  22%,  output  of  rectification  colics  in^ 
synthetic  rubber  production  by  ^0%,  output  of  the  refining  divisions  in 
the  vegetable  oil  production  industry  by  20^*  Adoption  of  an  automatic 
block  system  doubles  the  traffic  capacity  of  double-track  railroads. 
Automation  of  the  principal  assemblies  of  polyethylene  production  in  the 
Okhtenskiy  Chemical  Combine  increased  the  output  of  the  units  by  25%* 
Automation  of  sweetened  condensed  milk  production  increased  the  factory's 
capacity  by  30-U0^*  The  British  engineer^  Macmillan  claims  that  intro¬ 
duction  of  automation  can  increase  efficiency  by  30^  owing  to  the 
reduction  of  idle  time  only*  ^  ■  -  ; 'v  < 

Thus  it  may  be  considered  probable  that  although  automation 
increases  to  a  certain  extent  the  nominal  costs  of  the  equipment  and 
thereby  the  capital  outlay  for  the  purchase  of  equipment,  in  most 
instances  it  reduces  both  the  capital  outlay  and  the  depreciation  costs 
per  unit  of  aniiual  output,  although  to  a  lesser  extent  than  it  decreases 
the  labor  costs*  However,  we  must  remark  that  this  result  is  not  a 
feature  characteristic  of  automation  only*  The  entire  progress  of 
technology  is  reduced  essentially  to  the  same  result  and  automation 
only  accelerates  this  process*  In  his  analysis  of  the  transition  from 
manufacturing  tc  large  machine  industiy  Marx  had  already  written:  **A 
comparative  analysis  of  the  prices  of  handmade  or  manufactured  goods  and 
of  the  same  goods  produced  by  machines  indicates,  in  general,  that  in 
the  machinemade  product  the  portion  of  the  cost  in  terms  of  the  means  of 
the  work  increases  in  ^he  relative  sense  but  decreases  in  the  absolute 
sense*^  (See  K*  Marx,  Kapital,  Vol  1,  page  396). 

We  must  make  a  passing  remark  on  the  price  level  of  automatic 
equipment*  Most  of  the  examples  of  high  expenses  incurred  in  the  intro¬ 
duction  of  automation  concern  equipment  which  had  been  custom  made,  the 
price  of  which,  as  a  rule,  includes  also  the  cost  of  planning  and  designing. 
Copying  the  same  equipment  proves  to  be  much  cheaper  than  building  the 
prototype.  Industrial  practice  leads  to  the  most  rational  solution  of 
the  problems  connected  with  automation,  including  that  of  designing  auto¬ 
mated  equipment  which  has  the  highest  technical  properties  and  the  lowest 
price* 

Gradual  transition,  to  the  block  and  assembly  principle  in  designing 
automation  apparatus. '  and  to  the  use  of  completely  imified  standard  units, 
and  assemblies  from  which  various  production  cycles  can  be  formed,  will 
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shorten  decisivelj^  the  time  required  for  designing  automation  instruments 
and  will  afford  a  conversion  to  serial  and  even  to  automtic  productio 
of  automatic  equipment.  This  will  drastically  reduce  the  cost  of  auto- 

^Moreover,  automation  reduces,  at  least  in  certain  branches  of 
industry,  the  costs  in  equipment  repair  and  the  number  of  re^ir 
tha  «ear  on  4ni?Mant  and  increases  tte 
repairs.  This  is  explained  by  the  fact  that  f 
Stabilization  of  the  technological  process  and 
of  operation  of  the  equipment,  while  at  the  same  time  avoiding 
errors  possible  with  manual  operation.  For  exara^,  automation  of  ope^ 

Larth  furnaces  at  certain  plants  increased  the  length  of  the  by  10-l| 
and  reduced  the  consumption  of  refractory  materials  on  .the  average  by  13.3%. 
The  senie  is  observed  in  the  chemical  industry 4  ^  ^ 

The  increase  in  the  productive  capacity  of  the  equipment  mentioned 
earlier,  in  conjunction  with  the  usually  smaller  size  of  automatic  equip¬ 
ment  in  comparison  to  nonautomatic  equipment,  as  well  as  with  ® 
efficient  flow  sheet  resulting  from  automation  leads  bo  an  appreciable 
reduction  of  production  area  (see  Tables  2,  li  6).^  In  the  American  li 
ture  there  is  an  analysis, bf  12  instances  of  the  introduction  o  " 

mation  into  industry  which  shows  tot  the  adoption  of  ajbomted  ®q^P™®^b 
reduces  the  working  area  by  12-9U%,  on  the  average  by  $9%.  The  British 
scientist  Lilli  estimates  the  reduction  of  the  working  areas  as  the  result 

of  automation  at  approximately  25-^0%.  ^ 

The  econoity  in  working  ^ace  permits  the  increase  m  bhe  ^ol^® 
of  prodac**‘-ion  appreciably  without  erecting  new  buildings, 

example,  the  introduction  of  more  ton  60  automatic  lines  and  iSOrotery 
assembly  automatic  machines  at  the  plant  of  the  Austin  o 

Company"  increased  the  production  of  automobiles  from  3^00  b° 
week  without  construction  of  new  buildings.  Introd^tion  of  1»500  auto¬ 
matic  lines  for  the  production  of  butter  in  the  Soviet  dairy 
will  increase  butter  production  2-3  times  without  increasing  the  working 
SL  Automation  of  12  blast  furnaces  at  a  cost  of  6,000,000  rubles  will 
replace,  through  their  increased  productivity,  the  construction  of  one 
new  blast  furnace  which  would  have  cost  100,000,000  rubles. 

¥e  must  add  that  automation  reduces  more  than  the  costs  oi 
construction  of  the  principal  industrial  buildinp.  In  ®°™®®bion  wi 
the  unification  of  separate  links  of  the  production  into^a  single  ij'^bually 
r-elated  and  rhythmically  operating  entity,  costs  of  construction  of  auxi¬ 
liary  buildings  (warehouses,  storage  buildings,  etc.)  are  reduced.  J or 
example,  at  the  Ryazan'  oil  refinery  capital  expenses  for  construction 
of  tank  farms  and  control  laboratories  were  reduced  by  11,^00,000  rubles 
through  automation.  An  especially  great  econony  is  produced  by  converting 
the  installations  to  remote  control,  since  in  most  instances  remote  con¬ 
trol  affords  a  reduction  in  the  size  of  tne  industrial  buildings  an 
entirely  eliminates  the  necessity  for  construction  of  offices,  sewage 
systems,  plumbing,  etc.  For  example,  the  capital  expenses  for  the 
cLstruction  of  remote  control  operated  hydroelectric  stations,  substations, 
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disuributing  networks,  pumping  stations,  etc.,  are  reduced  by  approximately 
30%  in  comparison  with  ordinary  installations  of  similar  capacity . ^ 

Thus,  automation  does  more  than  appreciably'"  increase  operating 
efficiency  and  decrease  production  costs  in  "that  it  also  results  in  an 
economy  of  capi"t8.1  outlay  per  unit  in  the  annual  "volume  of  production. 
Investment  of  capital  in  automated  industiy  can  be  generally  considered  as 
the  most  effective  use  of  funds  since  an  appreciably  greater  increase  in 
the  production  volume  is  obtained  per  unit  of  capital  investment  than  from 
investment  in  nonautoma"fced  industry. 

Automation  improves  a  number  of  economic  indexes  in  the  activity 
of  enterprises.  This  includes,  primarily,  the  sharp  increase  in  the  rate 
of  capital  turnover.  This  acceleration  is  based  on  the  great  reduction 
of  production  time,  X'jhich  in  most  of  the  known  ins"tances  represents  one 
of  the  most  obvious  results  of  the :  introduction  of  automation.  At  "the 
Moscow  Automobile  Plant  ^jneni  Likhacheva7  the  automatic  gas  carburization 
installation  reduced  the  time  required  for  carburization  of  gears  from  18 
hours  to  li5  min.  The  automatic  pencil  production  line  installed  at  "the 
pencil  factorji  in  the  city  of  Budejovice  in  Czechoslovakia  decreases  "the 
tins  required  fcj’  making  pencils  from  plank  to  finished  product,  from 
lU  days  to  10  minutes.  At  the  Ford  plant  in  Cleveland,  USA,  introduction 
of  automation  reduced  the  time  of  production  of  a  cylinder  block  :ftrom  9 
hours  to  15  min.  Utilization  of  compu"ber  controlled  milling  machines  per- 
mit"bed  the  plant  to  reduce  the  production  time  of  extremely  complicated 
machine  parts  in  one  ins"bance  from  3  weeks  to  li  hours  and  in  another 
instance  from  2  weeks  to  1  hour. 

The  sho’ tening  of  the  production  cycle  decreases  the  amount  of 
half -finished  products  and  greatly  reduces  "Uie  volume  of  industrial 
stockpiles.  This  liberates  appreciable  amounts  of  funds  and  at  the  same 
time  reduces  "the  current  storage  expenses.  The  British  ''Austin  Motor 
Company"  published  a  statement  to  the  effect  that  as  a  result  of  au"fcomation 
"the  expenses  for  storage  of  the  reserves  of  half  finished  and  finished 
products  were  reduced  by  2,000,000  pounds  sterling  (at  the  discount  rate 
of  ^%  this  represents  an  annual  economy  of  100,000  pound  sterling). 

Moreover,  automation  appreciably  improves  work  safety  and  reduces 
the  number  of  accidentr  and  breakdowns.  It  is  impossible  to  compute  the 
total  economy  achieved  in  this  instance;  however,  there  is  no  doubt  that 
the  economic  effect,  especially  under  the  conditdons  of  "the  socialist 
system,  is  extremely  great. 

All  that  was  said  earlier  on  the  economic  effectiveness  of  automatic 
production  was  based  on  its  comparison  with  the  ncnau'tomatic  production. 
HOfriever,  in  many  instances  such  a  comparison  is  impossible.  This  pertains 
to  such  new  production  processes  which  simply  could  not  exist  without 
automation.  Here  automation  is  the  only  possible  solution  and  its  economic 
effectiveness  is  equal  to  the  econoiim.c  effectiveness  of  introducing  the 
new  industry  as  such,  which,  in  its  turn  is  determined  by  "the  demand  of 
society  fer  the  new  product,  "Ohe  feasibility  of  its  replacement  with 
another  product,  the  amount  of  collective  work  used  in  the  production  of 
the  new  product,  etc.  Today,  such  industries  are  represented  by  atomic 
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power  engineering,  production  of  nuclear  fuel,  many  plastics,  ^^hetic 
alcoho],  etc.  The  number  of  similar  industries  will,  without  doubt, 
increase  rapidly  and  it  appears  that  the  principal  effect  of  automation 
lies  precisely  in  the  feasibility  of  transition  to  new  intensive,  highly 

efficient  production  processes.  «  j. 

In  most  of  the  known  instances  the  economic  effect  of  automation 
greatly  exceeds  the  effect  achieved  by  the  hitherto  existing  technical 
discoveries.  This  is  the  reason  wly  it  is  adopted  in  almost  all  branches 
of  the  national  econony  at  a  rate  much  higher  than  the  rates  at  which 
industry  adopted  technical  innovations  and  inventions  in  the_past« 

Ey  increasing  drastically  the  productivity  of  social  labor  auto¬ 
mation  promises  a  bright  future  to  the  human  society;  for  the  first  time 
in  history  prerequisites  are  being  created  for  production  of  material 
wealth  independently  of  the  working  time  available  to  society.  However, 
as  it  will  be  shown  belcn^r,  this  future  is  possible  only  in  a  communist 
society. 
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Chapter  II  . 

CONSEQUENCES  OF  AUTOMTION  U10ER  CAPITALISM 
(Bourgeois  Apologetics  ari4  Reality) 

The  first  chapter  dealt  with  th&  potentialities  of  automation  which 
reflect  its  significance  in  the ■ increase  of  productivity  of  the  work  in 
socieiy.  The  degree  to  which  these  potentialities  can  be  realized  depends 
on  the  social  system  under  which  automation  is  being  put  into  practice. 
Socialism  creates  the  conditions  for  a  maximum  rate  of  adoption  for  auto- 
raation  and  the  most  efficient  utilization  of  the  gigantic  possibilities 
it  presents  for  the  good  of  society.  Capitalism  sets  definite  boundaries 
to  the  adoption  of  automation^  Periodic  crises  interrupt  the  normal 
course  of  technical  progress,  lead  to  an  underemployment  of  ttie  new 
technology  si  ready  adopted  and  to  tremendous  losses  of  work  in  the  society. 

The  more  an  industry  is  automated  the  greater  is  its  .demand  for 
a  constant  expansion  of  the  market  with  tjae  cppsequent  deepening  of  the 
danger  of  crises  under  capitalism#  In  its  .pursuit  of  profit  capitalism 
constantly  strives  to  decrease  wages,  thus  narrowing  the  boundaries  of 
the  economically  profitable  application  of  automation.  Automation  increases 
the  tendency  toward  monopoly  in  modem  capitalism  while  monopoly,  in  its 
turn,  exhibits  a  tendency  toward  the  retardation  of  technical  progress# 

On  the  other  hand,  competition  and  pursuit  of  profit  lead  to  the  develop¬ 
ment  of  the  tendency  toward  rapid  growth  of  technology.  The  process  of 
technical  development  under  the  conditions  of  modern  capitalism  occurs^ 
during  the  struggle  of  these  two  opposing  tendencies  and  therefore  exhibits 

an  irregular,  staggered  character. 

The  capitalistic  method  of  production  moves  toward  the  introducuion 
of  automation  during  the  final  stage  of  its  historic  course,  during  the 
period  of  the  universal  crises  of  capitalism.  Automation  is  a  factor  of 
the  further  sharp  aggravation  of  all  the  contradictions  between  the  social 
character  of  production  and  the  capitalist  system  of  appropriating  its 
results,  between  labor  and  capital,  between  the  growing  potentialities 
of  production  and  the  limited  capacity  of  the  capitalist  market. 

Under  the  conditions  of  capitalism  the  development  of  automation 
exhibits  a  contradictory  character  and  is  constantly  impeded  ty  the  narrow 
limitations  of  the  capitalist  industrial  relationships.  The  social  and 
economic  consequences  of , capitalist  application  of  automation  are  in 
conflict  with  the  potentialities  revealed  by  it.  Below  we  shall  ex^iue 
the  impact  of  automation  on  certain  material  aspects  of  the  capitalistic 
economic  ^stem,  unemploymeiit,  marketing  of  the  products,  and  labor 
conditions. 


1,  Automation  and  the  Unemployment  Problem 

Capitalist  industrialists  and  their  apologists,  the  economists,  in 


eveiy  way  glorify  the  various  advantages  which  are  ostensibly  brought  ty 
automation  to  the  workers  in  the  capitalist  countries.  Automation  will 
be  a  "real  blessing"  to  the  working  class,  asserts  Mr,  Smith,  President 
of  the  American  metallurgical  firm.  Steel  Improvement  and  Forge.  Automation 
will  "re\^olutionizs  the  division  of  private  property"  and  will  "make  stock¬ 
holders  of  workers"  adds  Itr.  Perez  Coelo  of  Uruguay.  Automation  is  a  __ 
"Western  miracle"  writes  the  American  Machinist  magazine.  These  advertising 
panegyics  reached  their  peak  in  the  leaflet  published  by  an  American 
industrialists*  Associations  "We  stand  at  the  threshold  of  a  golden  futile. 
The  working  man  must  await  it  with  hope  and  should  not  fear  it,  Aiitcmatxon 
is  a  magic  key  for  the  creation  of  values  and  not  a  crude  instrument  of 
destruction;  the  talents  and  knowledge  of  the  workers  will  also  receive _ 
their  rewards  in  the  coiriing  fabulous  earthly  paradize.  For  the  developing^ 
dynamic  American  economy  there  are  practically  no  limits  . . .  The  magic 
carpet  of  our  free  econor^’',  served  by  the  infallible  tireless  activity  of 
automation,  controlled  hy  electronic  devices,  moves  on  the  wings  of  nuclear 
energy  forward  to  the  undreamed  of  horizons#  Traveling  with  it  will  be 
the  greatest  ejgperience  on  eahth,"  ^^ee  Note/ 

(^ote^jT^  We  must,  remark,  here  that  this  leaflet  did  not  impress 
the  workers  as  expected;  among  the,  American  working  class  it  received  the 
sarcastic  characteristic  of  the  "magic  carpet  economic  theory.") 

Using  similar  publicity  stunts  the  defenders  of  the  capitalistic 
system  attempt  to  create  the  impression  that  automation  will  supposedly 
cure  all  the  diseases  of  capitalism,  abolish  unemployment,  and  result  in 
eternal  flourishing,  class  harmony,  etc.  In  short,  bourgeois  apologetics 
use  automation  as  the  new  starting  point  for  their  old  "theories"  on  the 
"crisis  free,"  "rejuvenated,"  "planned,"  "people’s,"  and  so  on,  capitalism. 

The  reformist  "theoreticians,"  in  joining  this  concert,  strive  to 
revive  once  more,  with  the  aid  of  automation,  the  long-buried  "theory  of 
the  gradual  growing  of  capitalism  into  socialism"  and  assert  that  automa¬ 
tion  as  such,  without  a  class  struggle  and  social  revolution,  is  capable^ 
of  creating  a  new  welfare  society.  For  example,  the  reformist  theoretician 
Karlo  Schmidt  made  the  following  statement  at  the  Congress  of  the  West 
German  Social-Democratic  Party  in  Munich:  "Has  our  time  today  really 
created  not  only  new  but  revolutionaiy  industrial  relations?  I  think  it 
did.  The  ability  to  create  unprecedented  amounts  of  energy  by  atomic 
fission  or  fusion,  the  automation  of  many  industrial  processes,  the^ 
electronic  brain,  —  these  are  phenomena  which  cannot  be  compared  with 
anything  which  has  occurred  in  our  industrial  relationships  in  the  past. 
Here  we  witness  not  only  changes  in  production  methods  but  the  spontaneous 
appearance  of  a  technology  unrelated  to  the  preceding  conditions,  which 
radically  changes  our  social  order,  our  political  forms  of  life,  even  the 
vary  forms  of  human  existence." 

The  same  assertion  is  made  by  another  prominent  member  of  the  West 
German  Social  Democratic  Party,  Leo  Brand:  "Permit  me  to  emphasize  the 
principal  characteristic  of  the  second  industrial  revolution:  it  upsets 
society;  we  have  entered  the  epoch. of .a:  profound  influence  of  science  and 
research  through  industry  and  production  on  the  living  conditions  of 


humanity  throii^out  the  X'jorld,  we  have  entered  the  social  phase  of 

industrial  development,”  ,  .  «+  inmnn® 

All  this  noisy  campaign  of  bourgeois  propaganda 
the  alertness  of  the  working  class,  at  breaking  its  resistance 
tic  methods  and  consequences  of  the  adoption  of  automation,  f. 

away  from  its  fight  for  socialism.  However,  all  this  noise  which, 

by  the  way,  contains  nothing  new,  has  no  visible. success,  ^ot^only  among 
the  ranks  of  the  working  class  but  even  from  the  direction  of 
bourgeois  scientists  and  public  figures  we  hear, 

warning  voices  expressing  serious  concera  with  respect  to  the  consequences 
of  adoption  of  automation  under  capitalism. 

The  secretary  of  American  AFL-CIO  unions>  Gi  P.  P®^^®^^  ®P 
before  the  International  Labor  Conference  in  1956  Said;  ^e  new  ^ec^o- 
logy  may  free  man  from  the  routine  and  monotorgr  of  labor,  but  it  c^  a 
deprive  him  of  work  and  wagss.”  The  President  of  the  Canadian 
Conference  Claude  Jaudoin  said  at  the  International  Labor 
1957;  "It  would  truly  be  the  greatest  tragedy  .if  the  great  and  remarkable 
opportunities  offered  by  the  new  technological  revolution  would  benefit 
only  a  few  and  cause  suffering  to  a  greater  portion  of  pro  .uc  ichi  w 

of  the  economist  V.  S.  Buckingham,  Jr.,  professor  of  industrial 

organization  at  the  Georgia  Technological  Institute  said  at  the  conference 
on  automation  organized  by  the  American  unions  in  1955;  our 

historical  experience  indicates  that  an  innovation  of  such  dimensions  as 
automation  necessarily  leads  to  great  difficulties  in  our  economic  and 
social  structu.'e.”  Let  us  quote  the  opinion  of  the  American  mathemticia  . 
Prof  Norbert  Wiener,  one  of  the  founders  of  cybernetics;  It  is  absolutely 
clear  that  it  (i.e,,  automation,  Ya.  A.)  will  cause  such  an  imemployment 
problem  in  comparison  to  which  even  the  depression  of  the  thirties  will 
appear  to  be  a  pleasant  joke. ”2  ^ee  Note/ 

(^oteT^  It  is  easy  to  understand  that  this  point  of  view  of  a 
world  renowned  scientist  is  highly  disagreeable  to  the  capitalistic  ^ 
apologetics.  Therefore,  many  bourgeois  economists  state  that  Wiener  who 
is  a  prominent  mathematician,  understands  nothing  in  ecoromics  and  there¬ 
fore  has  no  business  writing  on  problems  of  economics.  The  British  vulgar 
economist  Eintsig  even  accuses  Wiener  of  being  the  potential  cause  of 
crises  since  his  opinion  may  "lead  many  people  to  defeatism'  which, 
according  to  the  psychological  "theory"  of  crises,  serves  as  the  cause 


of  the  economic  crises.  -  jj 

The  opinions  quoted  (many  more  similar  ones  could  oe  adduced; 
belong  00  persons  who  can  in  no  way  be  suspected  of  sympatl^  toward  lerxism. 
Howeve”,  even  their  opinions  indicate  that  the  consequences  of  automation 
for  die  workers  in  capitalistic  countries  will  be  quite  different  from  _ 
those  publicised  by  the  capitalists  and  the  "learned"  agents  of  mouopolieo. 

Adoption  of  automation  to  ary  significant  dxtent  began  relatively 
recently  oven  in  the  most  highly  developed  industrial  capitalistic 
countries.  Although  some  individual  examples  of  automation  without  aoubt 
amaze  us  with  the  gigantic  possibilities  which  they  present,  however,  almost 
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all  of  these  examples  (with  a  few  exceptions)  represent  merely  the  van¬ 
guard  and  not  the  social  average  of  technology.  The  consequences  of 
their  adoption  were  manifest  a  year  or  twc  ago  essentially  on  the  scale 
of  individual  plants  only,  and  to  a  lesser  degree  on  the  scale  of 
individual  branches  of  industry.  At  that  time  automation  had  not  yet 
receached  such  a  level  as  to  make  its  influence  manifest  on  the  scale 
of  the  entire  national  economy  of  a  certain  country.  ■-Thus,  the  consequences 
of  capitalistic  adoption  of  automation  must  be  evaluated  at  this  time  not 
as  general  summations  but  as  separate  examples  only.  However,  these 
examples  are  highly  illustrative.  They  shm  clearly  that  automation  is  a 
serious  threat  to  the  position  of  the  working  class  of  the  capitalistic 

countries,  -r.  ,  ^ 

At  a  certain  electrical  engtebering  plant  in  England  3,000  men 
were  employed  in  19$h}  subsequent  to  partial  automation  the  number  of 
workers  was  reduced  to  1,800  men}  in  1956  the  plant  became  complexly 
automated  and  as  the  result  only  23  workmen  remained  there. 

The  British  Standard  Motor  Company  in  1956  during  the  preparations 
for  the  production  of  a  new  type  of  teactor  installed  22  automatic  pro¬ 
duction  lines  and  l60  rotary  semi-automatic  machines  at  its  plant  in 
Conventry.  As  a  result  2,500  of  the  11,000  workers  of  tne  firm  lost  their 
jobs.  The  strike  with  which  the  workers  attempted  to  fight  the  layoff 
was  named  by  the  British  press,  "the  first  strike  of  the  automation  era.'' 
Incidentally,  this  term  is  not  correct,  "The  fii'st  strike  of  the  automation 
era"  occurred  in  Canada  in  1955  at  the  Holmes  Foundry  in  the  city  of^ 

Sarnia,  Ontario,  The  plant  which  makes  enginer  blocks  for  the  Canadian 
Ford  enterprises  reduced  the  number  of  its  workers  from  UoO  to  280  the 
result  of  automation,  simultaneously  increasing  i.ts  production  from  664 
blocks  to  900  blocks  per  day. 

During  §  production  slump  at  the  end  of  1953,  40,000  workers  were 
laid  off  at  the  metallurgical  plants  of  the  American  city  of  Pittsburgh. 

In  1953  steel  production  attained  its  former  level.  However,  only  14,000 
of  the  laid  off  workers  received  emplcyment  again.  "The  remaining  26,000 
became  chronically  unemployed,  displaced  by  automation,"  stated  the 
British  Times.  The  entire  American  metallurgical  industry  attained  in 
1957  the'HaHmura  1953  level,  but  the  number  of  workers  was  reduced  by 

70,000  men,  •  j  j. 

The  number  of  workers  emplcyed  in  the  American  oil  refining  industry 
was  reduced  as  the  result  of  automation  from  147,000  in  19U8  to  137,000  in 
1954  although  the  output  of  the  industry  during  the  same  period  of  time 
increased  by  22%,  Certainly,  in  1951!  the  over-all  extent  of  automation 
in  this  branch  of  industry  was  still  small.  However,  as  early  as  1955  an 
American  expert  speaking  of  the  future  development  of  automation  in  the 
oil  refining  industry  expressed  an  opinion  that  the  modern  oil  refinery 
operated  ty  8OO  workers  under  the  condition  of  full  automation  of  all  the 
processes  can  attain  the  same  output  level  with  only  12  workers. 

The  development  of  oil  refining  in  France  exhibits  a  similar 
tendency.  The  number  of  workers  emplcyed  at  this  work  is  steadily  decreasi"' 
as  the  result  of  automation,  whereas  the  output  increases:  instead  of 


35,000  men  en?)loyed  in  1952  only  29,000:  remained  ty  1955,  ■wW-le  the  amount 
of  oil  refined  during  these  years. increased  from  22,500,000  ton^  to 
28,000,000  tons.  Thus  the  2h%  increase  in  production  T«as  accompanied  hy 
Si  17%  drop  in  employment^  ‘  x. 

•  In  the  American  aatomotive  industry  ;in  1956  the  volume  of  production 
Increased  lU^  in  comparison  with  1953  while  the  number  of  employees 
decreased  20^#  Certain  surveyors  are  of  the  opinion  that  this  branch  of 
industry  which  in  1956  employed  approximately  800,000  workers  in  the  veiy 
near  future  will  retain  only  200^000  men  as  the  result- of  automation. 

'  In  19^h  the  number  of  subscribers  of  the  telephone  network  of  the 
American  **Bell  Telephone  System**  increased  by '  l,UQ0,00d;  at  the  same  time 
*  the^number  of  employees  of  the  same  firm  was  reduced  by  17^500  men  as  the 
result  of  automation  of  telephone  covm\mlcstxons^  \^^tomstxoi^  pvov’ed 
exceptionally  profitable  for  Bell  Company}  in  ,195ii?  ;each  worker  began  to 
give  the  company  i^96l  profit  instead  of  the  |^li2p  squeezed  out  of  him  in 
I9I4.6.  The  President  of  the  American  Union  of  Cc^uriication^^^^^^  is  of 
the  opinion  that  by  1965  tha  total  number  of  the  wbrkers  of  the  Bell 
Company  will  be  decreased  by  100,000  -  1155000  more  men* 

The  American  magazine  ^Automatic  Control!*  assumes  that  were  the 
automation  of  the  American  industty  to  attain  its  maximum  development, 
the  proportion  of  laid  off  workers  would  attain  a  ratio  of  100 si* 

Practically  not  one  of  the  authors  who  write  on  automation  in  the 
capitalistic  countries  has  any  doubts  that  its  adoption  sharply  increases 
labor  productivity  and  thus  potentially  replaces  a  large  number  of  workers. 
An  essential  difference  in  opinion  arises  among  these  authors  only  when 
they  are  faced  with  the  question;  will  this  potential  replacement  of  a 
large  number  of  workers  turn  into  an  actual  unemployment  on  a  gigantic 
scale  ?3  ^ee  Not^ 

(^ote73  In  this  respect  it  is  quite  characteristic  that  many  of 
the  papers  on  automation  published  in  capitalistic  countries  bear  the  ; 
title;  **Automation,  Friend  or  Foe?**,  **Automation,  Dream  or  Nightmare?**, 
**Automation,  Blessing* or  Curse?*',  etc.) 

Many  bourgeois  economists,  for  example,  admit  that  automation  results 
in  laying  off  of  workers  in  some  branches  of  industry  but,  in  the  opinion 
of  these  economists,  tie  laid  off  workers  will  soon  find  employment  at  the 
plants  producing  the  means  of  automation*  In  this  mariner  they  r  educe  the 
entire  problem  to  the  correct  preparatory  organization  of  the  transfer  of 
the  discharged  workers  to  new  branches  of  industry. 

Let  us  disregard  the  fact  that  the  transfer  of  workers  from  one 
branch  of  industry  to  another  is  in  no  way  an  organizational  problem,  only. 
As  to  the  production  of  the  means  of  automation,  we  a dmist  that  until  the 
present  time  it  has  been  developing  in  all  leading  industtial  couhtries 
at  a  rapid  rate.  Howeveri  firstly,  this  development  proceeds  at  the  . 
expense  of  the  transition  of  the  production  of  "ordinary** equipment  to  the 
production  of  autcmatic  equipment,  i.e*,  simply  at  the  expense  of  the 
repJ.acemert  of  the  production  program  and  therefore  has  no  effect  on- the 
increase  of  the  niunber  of  employees;  and  secondly,  automation  is  being 
introduced  today  and  without  doubt  will  be  introduced  in  the  future  even 
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on  a  greater  scale*  into  the  production  of  the  nieans  of  automation  itself* 
Hence  there  is  no  direct  relationship  between  the  increase  in  the  production 
of  automatic  equipment  and  ihe  increase  in  the  employment  in  this  branch 

of  industry.  4  ’  .  ,  ^  ^ 

James  Cary,  President  of  the  American  Electrical  Engineering, 
Engineering  and  Machine  Building  Workers  Union  and  Secreta^  of  the  AFL-CIO, 
in  his  speech  before  the  Congressional  Subcommittee  investigating  the 
problems  of  automation  in  the  USA  stated  the  following:  ’'You.  have  already 
heard  much  about  the  electrical  industry  which  produces  automatic  equip¬ 
ment.  You  have  been  told  that  these  branches  of  industry  doubled  their 
volume  of  production  and  will  double  it  again  in  the  coming  years .  You 
were  also  told  thai  the  electrical  industry  will  develop  so  rapid^  that 
it  will  absorb  the  workers  which  have  lost  1±ielr  ;Jobs  in  other  industries. 
Unfortunately  I  must  ,  tell  you  that  these  statements  are  a  mixture  of 
partial  truths  and  nonsense." .  Cary  iitrentioned  many  facts  of  which  the  most 
interesting  and  convincing  ones  consist  of  the  data  on  the  production  dyna¬ 
mics,  profits,  and  employment  conditions  of  the  American  Westinghouse 
Electric  Company,  one  of  the  leaders  in  the  field  of  electrical  industry 
in  the  years  when  automation  made  its  first  strides  in  this  industry. 


Table  9 


Production 

Net  profit 

i  ' 

Total  number  of 

Years 

(thousand  !i{>) 

(Thousand  #) 

emplcyees  (men) 

195U 

1  631  0ii5 

8U  59U 

117  lU3 

1953 

1  582  01^7 

7ii  323 

122  729 

Total 

1 

+  1;8  998 

+10  271 

-  5  586 

Thus  the  growth  of  production  volirni©  during  these  years  was 
accompanied  by  the  reduction  of  the  total  number  of  employees.  Subsequently, 
a  recession  in  the  USA  brought  about  a  drastic  reduction  in  the  production 
volume  of  the  electrical  industry.  Although  in  September  1957  the  ^dex 
of  production  volume . of  this  branch  of  industry  reached  220  points  C19u7- 
19lt9  =  lOO),  in  May  1958  it  was  alreacfer  reduced  to  l60,  i.e.,  became  27% 
lower  than  in  September  1957  and  lower  than  in  the  first  half  of  1955. 

As  the  result  the  number  of  industrial  workers  in  the  electrical  industry 
in  May  1958  fell  to  159,000  less  than  in  September  1957  and  85,600  less 
than  in  the  first  half  of  1955.  "When  in  November  1958  the  index  of 
production  volume  in  this  branch  of  industry  had  again  risen  to  200  points 
exceeding  the  level  of  the  first  half  of  1955  by  6%,  the  number 
industrial  workers  did  not  increase  ih  the  same  proportion  but  was  31,000 
or  k%  less  than  in  the. first  half  of  1955. 

Thus  the  argument  of  bourgeois  apologetics  which  claims  that 
workers  discharged  as  the  result  of  automation  will  find  employment  in 
the  production  of  means  of  automation  proves  to  be  incorrect  both  during 
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the  period  of  Indas trial  rise  and  even  more  so  during  the  time  of  a  crisis. 

Ue  can  also  prove  tsy  the  purely  logical  method  of  a  simple  mathe¬ 
matical  calculation  that  this  argument  is  not  correct.  Let  us  assume^tha 
an  industrialist  will  buy  a  machine  for  $120,000  and  it  the  work 

of  2U  workmen  whose  yearly  wages  are  equal  to  the  price  machine. 

Consequently,  the  yearly  wages  of  one  workman  is  $$,000,  In  the  option  of 
bourgeois  economists  2U  workers  must  again  find  eraplcyment  in  the  production 
of  the  machine  which  replaced  the  work  of  2U  workers.  However,  the  price 
of  the  machine  does  not  represent  the  workmen’s  wages  only.  It  also  inciuaes 
the  price  of  the  means  of  production  necessary  for  balding  the  mach^e^^ 
the  surplus  value.  Let  us  assume  that  the  price  of  the  machine  W120,000; 
represents  $80,000  e  +$20,000  v  +  $20,000  t.  At  the  same  yearly 
($5,000)  only  U  men  will  be  employed  in  building  the  machine  which  replaces 
the  work  of  2h  men.  This  example,  of  course,  is  greatly  simplified. 

Without  even  mentioning  the  fact  that  the  rate  of  surplus  val^  in  r  ^ 
is  probably  much  higher  than  in  the  e sample J  that  the  useful  lile  oi  ^ne 
machine  in  actual  practice  is  usually  longer  than  one 

time  needed  for  its  building  is  less  than  one  year,  the  main  simplifica  i 
lies  in  the  fact  that  in  the  example  the- price  of  the  machine  is  equal  to 
the  saving  in  labor  cost.  However,  we  must  bear  in  mind  that  as  it  was 
correctly  noted  by  Karlo  Schmidt  "the  econoity  does  not  lower  production 
cbsts  in  order  to  create  there%  new  production  costs."  .  _ 

The  argument  examined  above  of  the  contemporary  bourgeois  economists 
is  merely  a  new  version  of  the  vulgar  "compensation  theory"  which  was 
brilliantly  smashed  by  Marx  almost  a  hundred  years  ago.  It  is  not  worth 
our  while  to  spend  much  energy  in  fighting  this  "theory",  especially  as 
the  bourgeois  economic  science  uses  it  frequently  but;  rather  ^  4.  a 

in  the  form  of  one  of  its  arguments.  We  must  only  tear  in  mind  ttet  certein 
authors  (for  example,  Karlo  Schmidt,  Walter  Reuther)  who  attempt  to  refute 
this  argument  of  bourgeois  economics,  in  fact  a,ccept  its  incorrect  theoreti¬ 
cal  foundation.  They  assert  that  if  the  workers  discharged  as  the  result 
of  automation  were  employed  in  the  production  of  the  means  of  automation 
this  fact  would  mean  only  that  one  item  of  the  calculation,  namely,  labor 
costs"  would  reappear  under  another  term,  namely,  "equipment  costs  and 
therefore  there  would  be  no  reduction  in  total  costs  of  production,  •'•bis 
is  incorrect  since  the  cost  of  the  machine  includes  more  than  the  workmen  s 


Another  argument  of  the  bourgeois  economists  against  the  possibility 
of  unemplcyment  due  to  automation  consists  of  the  claim  that  the  development 
of  technology  lowers  the  prices,  thereby  increasing  the  demand  and  creates 
new  branches  of  industry  thereby  increasing  employment, 
economy,  assert  the  hourgeois  economists,  had  always  "adapted  itself  to 
the  development  of  technology,  it  will  "adapt  itself"  this  time  a  so. 

It  is  easily  noted  that  hera  the  commonplace  dogmas,  of  the  vulgar  politic-i 
economy  of  the  19th  century  appears  in  a  slightly  rejiive^teJ  formj  in 
this  instance  it  is  the  market  theory  of  J»  B,  Say  with  its  metaphysical 
equilibrium  of  sellers  and  bcyers"  and  N,  W.  Senior’s  "principle  of johe 
growing  productivity  of  industry."  Marxism  has  long  ago  revealed  the 
apologetic  and  anti-scientific  nature  of  these  "theories. 


This  argument  is  regarded  with  a  scepticism  even  in  the  contemporary 
bourgeois  literature. 

Firstly,  although  capitalistic  econongr  had  until  now  always 
"adapted  itself"  to  ,«i3  development  of  technology,  this  "adaptation"  was 
always  accompanied  by  economic  crises  and  a  sharp  increase  in  unemployment. 
Under  the  present  conditions  Idle  extent  of  the  possible  increase  of  unemploy¬ 
ment  represents  a  deadly  peril  to  ttie  very  existence  of  capitalism^ or, 
using  the  expressions  of  bourgeois  economics  and  sociology,  can  bring  about 
the  "destruction  of  our  entire  civilization,"  is  a  "threat  to  the  very  Ixfe 
of  society"  and  "downfall  of  the  established  social  order." 

Secondly,  even  though  until  the  present  time  every  type  of  develop¬ 
ment  in  technology  had  in  tdie  end  brought  about  an  increase  in  the  total 
number  of  employees^  this  does  not  yst  signify  that  automation  “will^lead 
to  the  same  consequences.  Automation  is  adopted  at  a  much  more- rapid  ra  e 
than  any  preceding  technological  innovation.  It  concerns  to  some  extent 
all  the  branches  of  the  national  economy,  whereas  formerly  tectoical 
development  occurred  mainly  in  certain  individual  braiches  of  industry. 

And  lastly,  automation  increases  labor  productivity  on  an  unheard  of  scale. 
Therefore,  in  the  words  of  the  American.. Democratic  Senator  O’Mahony  "no 
one  can  know  if  this  type  of  teChhical  development  (meaning  automation) 
will  create  a  sufficient  ni!miber:ff  emplosNnent  possibilities  to  offset  those 
that  it  will  remove." 

Certain  bourgeois  authors  working  iti  the  field  of  automation  are 
employing  various  corabimtions  of  the  two  above  mentioned  arguments  in 
order  to  deny  the  exister'ce  of  a  thi’eat  of  colossal  unemployment.  One  of 
the  most  vulgar  representatives  of  the  modern  vu7^gar  econony,  the  British 
economist  Eintsig  in.  order  to  affirm  his  position  gives  both  the  argument 
on  the  growth  of  the  production  of  automatic  equipment  and  the  argument 
of  new  branches  of  industiy  called  to  life  by  automation.  However,  in 
ids  opinion  "it  would  be  unid.se  to  overestimate  these  possibilities  for 
employment  in  new  branches  of  industry  and  to  assume  that  their  growth  will 
be  sufficient  to  cover  dismissals  from  the  old  branches  of  industry." 
Therefore,  Ejjitsig  offers  additional  possibilities  for  workers  who  lose 
employment  because  of  automation: 

1)  "Demand  for  artists  of  every  kind  will  growj" 

2)  Workers  who  had  lost  employment  in  cities  can  go  to  work  in 
agriculture; 

3)  Women  can  simply  stay  home  as  housewives; 

b)  All  unemployed  can  emigrate  from  England. 

Other  bourgeois  authors  admit  that  automation  will  bring  great 
hardships  and  unemployment  in  a  number  of  branches  in  industiy.  However, 
in  doing  this  they  state  that  this  would  be  only  "short-term  derangement," 
"hardships  of  a  transitj.onal  character,"  "passing  sacrifices  in  the 
interests  of  over-all  progre  ss’"  and  that  the  long-term  results  of  automa¬ 
tion  will  be  universal  well-being  and  a  heaven  on  earth.  These  demagogic 
statements  have  no  value  whatsoever.  Promises  of  universal  welfare  in 
the  distant  future  which  must  be  bought  hy  transitionary  sacrifices  remind 
one  of  the  deliberations  of  the  church  people  on  heavenly  paradise  which 
one  can  enter  through  humility,  patience,  and  suffering  on  earth. 


52  - 


Life  refutes  the  proofs  of  the  apologists  of  the  capitalist  forms 
on  the  adoption  of  automation.  The  bourgeois  authors  themselves  point 
to  the  unreliability  of  these  arguments. For  example,  the  West  German 
sociologist  Friedrich  Pollock  writes?  ‘'^en  were  it  possible  to  prove 
that  technical  unemployment  will  in  the  long  run  be  compensated  by  the 
automatic , reaction  of  the  market,  ...  even  were  it  possible  to  bring 
forth  sUch  a  theoretical  proof  it  will  not  have  any  practical  sense  under 
the  present  conditions  of  relationship  between  the  forces  within  the 
society, ..The  mass  unemployment  which  existed  at  the  beginning  of  the 
thirties  in  the  United  States  was  the  last  event  during  which  those  hit 
by  unemployment  or  those  living  under  its  threat  were  still  willing  to 
wait  without  noticeable  resistance  for  the  time  when  at  last  the  laws  of 
supply  and  demand  will  again  eliminate  their  po^rty,”  Pollock’s  point  of 
view  has  of  course  a  sound  foundation, 

¥e  can  point  to  still  another  frequently  encountered  argument 
presented  ly  bourgeois  economists  in. favor  of  the  assertion  that  automation 
under,  the  capitalistic  conditions  will  not  result  in  mass  anemployment. 

It  is  formulated  in  approximately  the  following  terms;  in  mafy  branches 
of  industry,  for  example,  in  oi-l  refining,  the  chemical  industry,  in 
metailur^,  in  the  food  industry,  in  the  paper  ihdustry,  etc.,  labor  costs 
constitute  only  an  insignificant  portion  of  prociuction  costci,  a  total  of 
only  1-U^.  In  the  course  of  further  development  in  technology  the  number 
of  such  branches  of  industry  will  rapidly  increase.  Reduction  of  the 
number  of  workers  in  these  branches  can  result  only  in  an  insignificant 
economy  which  cannot  cover  the  costs  of  automatic  equipment.  Here  the 
purpose  of  automation  is  not  ihe  replacement  of  man  with  machine  but  the 
improvement  of  the  quality  of  the  products,  the  optimum  utilization  of 
the  raw  materials,  the  productive  capacities,  etc.  Dismissal  of  workers 
resulting  from  automation  is  therefore  only  a  temporary  phenomenon  per¬ 
taining  only  to  some  of  the  branches  of  industry. 

Beyond  any  doubt,  in  certain  branches  the  saving  in  labor  costs 
is  only  consequential  from  the  point  of  view  of  the  production  costs. 

This  was  discussed  in  greater  detail  in  the  first  chapter  of  this  book. 

This,'  however,  does  not  signify  that  mass  dismissals  do  not  occur  upon 
the  introduction  of  automation.  In  these  branches  the  decrease  of  the 
number  of  workers  is  me  ’elj''  a  consequential  effect  of  automation  and  not 
a  principal  onej  this  fact  does  not  reduce  the  threat  of  anemployment. 

Lastly,  it  is  often  asserted  that  the  concern  about  mass  unemployment 
is  greatly  exaggerated  because  automation  has  an  Immediate  effect  only  on 
some  of  the  workers.  The  report  of  the  American  Congressional  Subcommittee, 
for  example,  states;  "Even  if  the  extent  of  automation  resulting  from  the 
progress  of  modem  science  could  easily  exceed  the  limits  of  our  present 
imagination,  it  must  be  noted  that  this  will  not  affect  all  the  workers  but 
in  reality  only  a  relatively  small,  although  significant  portion  of  the 
working  population," 

It  is  true  that  automation  does  not  directly  a  ffect  lawyers,  sales¬ 
men,  actors,  bus  drivers,  public  healtii,  school,  science,  and  cultural 
workers  or  the  army.  All  this  is  generally  known  and  raises  no  doubts. 
However,  the  members  of  the  American  Congressional  Subcommittee  in 
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emphasizing  this  self-evident  fact  are  attempting  ^ere^  to  distract 
the  attention  of  society  from  another,  no  less  self-evident  a.act,  name^, 
that  the  capitalist  .form  of  using  automation  brings  vrith  it  an  ^mediate 
and  real  threat  of  mass  unemployment  for  the  working  class  and  for  an 

appreciable  portion  of  the  management.  ’  j 

Of  course,  unemployment  is  the  result  of  social  conditions  imder 
which  automation  is  being  adopted.  The  fact  .that  automation  results  in 
a  drastic  decrease  in  the  number  of  workers  required  for  a  certain  opera¬ 
tion  is  a  progressive  phenomenon.  In  principle,  automation  either 
replaces  potential  workers  or  displaces  the  actual  workers,  i.e.,  it 
either  creates  the  possibility  of  a  sharp  increase  in  the  production  volume 
regardless  of  the  amount  of  working  time  available  to  sociel^  dr  it  leads 
to  unemployment  on  a  gigantic  scale.  , 

While  automation  on  an  individual  plant  drastically  increases 
work  productivity,  it  reduces  the  working  force  by  a  certain  number  of 
workers.  In  order  that  the  laid  off  workers  b6  kept  from  becoming  unemployed 
and  at  the  same  time  in  Order  that  the  increase  in  operating  efficiency 
of  an  individual  plant  be  also  the  increase'  ^  the  productivity  of  the 
work  of  society  as  a  whole,,,  it  is  necessary  to  either  increase  proportionally 
the  production  of  the  automated  plant  or  transfer  the  workers  who  had  lost 
their  jobs  to  other  plants  in  the  same  or  other  branches  of  industry.  TMs 
means  that  if  society  strives  to  prevent  unemployment  it  should  constantly 
observe  correct  relationships  between  the  use  of  automation,  the  develop¬ 
ment  of  production,  the  reduction  of  working  hours,  etc.  Without  this, 
automation  will  inevitably  result  in  over-production  and  unemployment  on 
a  scale  which  is  incomparable  with  anything  which  has  occurred  in  the  past. 
However,  in  order  to  plan  the  growth  of  production,  the  adoption  of 
automation,  and  the  distribution  of  labor  resources,  a  social  planning  of 
the  entire  national  econo;^  is  necessary,  and  this  is  possible  only  under 
the  system  of  public  ownership  of  means  of  production,  i.e.,  under 

socialism,  j  +  • 

Under  capitalism  where  private  ownership  of  the  means  of  producPion 

predominates  there  is  no  direct  relationship  between  the  development  of 
automation  and  growth  of  production.  The  motives  which  guide  an  individual 
industrialist  in  introducing  automation  have  no  relationship  to  the 
possibilities  for  the  growth  of  production  in  other  branches  of  the 
national  econony,  to  the  potential  increase  in  ^e  prod-^tion  of  other 
plants  of  the  same  branch  of  industry,  or,  within  certain  limitations,  to 
the  potential  increase  of  production  at  the  very  plant  at  which  automation 
is  being  introduced.  It  is  not  even  worth  speaking  of  the  fact  that  tiie 
capitalist  does  not  adopt  automation  in  order  to  create  conditions  suiteble 
for  a  reduction  of  the  Working  time  established  by  law.  Under  capitalism 
the  purpose  of  introducing  automation  is  an  increase  in  profit.  And 
since  this  purpose  can  djn  most  instances  be  achieved  by  the  simplest  and 
most  rapid  means  through  savings  in  variable  capital,  the  capitalist  in 
adopting  automation  strives  primarily  to  reduce  labor  costs,  i.e.,  to 
dismiss  the  workers.^  ^ee  Note7 


(Mo^eV  Even  the  American  Congressional  Subcommittee  in  dts 
report  on  the  consequences  of  automation 

several  rebukes  in  the  direction  of  the  industrialists:  -The  industrialists 

who  concentrate  on  decreasing  production 

should  automated  production  signify  increasingly 

and  be  adopted  in  spite  of  hardships  and  t’^Tatelv 

harm  the  foundation  of  our  free  society,  i  The 

established  the  fact  that  certain  persons  engaged  mi  P®j^®®jj;"e 

cal  aspects  of  labor  saving  machines  have  as  yet  not  understood  the  effect 

of  their  actions  on  the. national  econorry*^')  /  ^  _ 

This  is  quite  openly  discussed  by  many 
example,  P.  Bessiet  of  the  French  firm  Renault  states:  -Reduction  of  labor 

costs  is  the  principal  expected  economy***"  Jie 

writes  the  following  on  the  same  subject:  I'When  the  additional  expens  s 
for  interest,  depreciation,  servicing,  and  ifepairs  of  automatic  equipn^ent 
are  lower  than  wages  saved  by  this  equipment,  then  the  automatic  equipment 
is  considered  economically  profitable  from  the , point  of  view  of  expense^ 
of  the  fim,"  The  American  sociologists  Faunce  and  Sheppard  express  tie 
same  views;  "The  practical  sense  of  the  adoption  of  automated  mach^es 
is  the  fact  that  they  significantly  decrease  labor  costs  per  unit  oi 

product^n.  realization  of  these  views  is  encoimtered  at  every 

step  under  capitalism.  Let  us  examine,  for  example,  the  above  mentioned 
experience  of  automation  in  the  plant  of  the  British  Standard  Motor 
Company  in  Coventry.  The  decision  to  introduce  automation  on  a  relative^ 
wide  scale  into  the  production  of  tractors  was  made  under  the  pressure  of 
foreign  competition  in  order  to  reduce  production  costs  ly  lowering  labor 
costs.  In  order  to  prevent  the  workers  from  losing  their  jobs  a q  the 
result  of  automaticn  the  firm  should  have  appreciably  increased  the 
production  of  tractors  or  transfer  the  workers  to  the  fi^’s  other  plants, 
namely,  the  automobile  plant  which  in  this  instance  should  have  been 
expanded.  However,  the  state  of  the  market  did  not  warrant  any  apprecw ole 
increase  in  tractor  production;  as  for  the  production  of  automobiles,  it 
has  even  somewhat  decreased  at  that  time.  The  result  had  alrea^  bpen 
mentioned:  of  the  11,000  workers  of  toe  firm  2,500  lost  their  jobsh  £See 

(/!IoWl+  A.  S.  Dick,  one  of  the  Directors  of  the  ffrra^^J®  ,  , 

following  si^ment  on  the  subject:  -We  do  not  introduce  U,000,000  pojmds 
worth  of  equipment  so  as  to  keep  the  same  number  of  men  on  tae  job  in  the 

future.  We  cannot  employ  men  just  for  fun.-)  ^ 

Thus,  under  capitalism  the  automation  decreases  the  dependence^ of 
the  production  of  social  wealth  on  the  amount  of  working  ttoe  available  to 
society,  and  thereby  -liberates-  the  workers  from  wages  and  means  of 
subsistence.  The  British  scientist  Magnus  Pike  formulated  the  essence  of 
the  problem  in  the  following  manner;  "In  the  USA  where  automa(/iori  is.  more 
advanced  than  in  Great  Britoin  toe  gradually  increasing  liberation  from 
the  necessity  of  working  for  wages  is  termed  "technical  unemployment. 


Pike  must  be  corrected  only  on  a  single  point:  the  term 
"technical  unemployment"  originated  even  prior  to  automation.  The 
bourgeois  economics  literature  attempted  to  relegate  the  responsibility 
for  unemployment  on  technical  progress  also.  However,  the  very  existence 
of  the  tenn  quite  obviously  indicates  the  end  to  whjc  h  the  development 
of  technology  leads  under  capitalism.  In  this  respect  automation  does 
not  create  any  new  prbblems.  It  only  multiplies  many  times  and  aggravates 
the  old  problems  and  contradictions  of  capitalism. 

Naturally,  under  capitalism  the  adoption  of  automation  does  not 
necessarily  lead  to  unemplosnnent  in  all  instances.  Automation  at  a  newly 
built  plant  even  results  in  a  spontaneous  increase  of  the  number  of  worlonen 
employed,  only  to  a  lesser  extent  than  the  increase  would  have  been  were 
the  new  plant  equipped  "traditipnally."  Automation  of  an  existing  plant 
combined  with  a  proportionally  increased  production  results  in  an  increase 
of  the  plant’s  output  with  the  same  number  of  wcrkers*  Such  facts  do  take 
place  and  the  bourgeois  economists  very  frequeritly  use  them  in  order  to 
prove  that  allegedly  automation  under  capitalism  does  not  lead  to  unemploy¬ 
ment,  It  is  quite  true  'liiat  under, ^capitalism  the  adoption  of  automation 
can  sometimes  coincide  with  a  propCrtidhll^ increase  in  production,  however, 
such  a  coincidence  is  purely  accidental  and  represents  only  an  exception 
to  the  general  rule.  To  the  contrary,  automation  under  capitalism  increases 
the  danger  of  unemployment  not  only  at  the  plant  at  which  it  is  being 
introduced  but  at  other  non-automated  plants  of  the  same  or  associated 
industry  which'  cannot  compete  with  automated  establishments. 

Thus  automation  represents  a  grave  threat  to  the  workers  in 
capitalistic  countries.  No  one  among  the  working  class  doubts  this  today. 
The  working  class  of  the  capitalistic  countries  is  preparing  for  Ihe 
fight  against  the  consequences  of  the  introduction  of  automation.  It  is 
precisely  because  of  this  that  during  the  recent  years  the  bourgeoisie, 
with  the  aid  of  ©very  type  of  "experts"  has  raised  a  deafening  campaign 
with  the  purpose  of  confusing  the  issue,  of  concealing  the  extent  and 
potential  power  of  automation,  disorienting  the  working  class,  and  pacifying 
the  popular  opinion.  When  ihe  publicity  campaign  which  is  attempting  to 
exhibit  automation  under  capitalism  as  a  "western  miracle"  and  a  "golden 
age"  could  not  convince  anyone,  the  bourgeois  propaganda  began  to  assert 
that  automation  in  essence  does  not  exist,  and  even  if  it  does  exist  it 
has  no  serious  significance.  This  reveals  the  class  essence  of  all  attempts 
at  denial  of  the  fact  that  automation  is  a  new  phenomenon. 

Automation  is  simply  the  "synonym  of  advanced  mechanization,"  states, 
for  example,  the  economist  Eintsig.  "Automation  began  on  the  day  man 
invented  the  wheel,"  —  this  "historical  foundation"  is  provided  for  the 
concept  by  the  American  industrialist  Smith.  Automation  is  simply  a  new, 
bad  word,  "simply  a  matter  of  semantics,"  continues  another  American 
industrialist  M.  Hollengreen,  Chairman  of  the  Machine  Builders  Association. 
The  final  step  in  this  direction  is  the  instruction  of  the  American  firm 
General  Motors  in  which  the  workers  and  employees  are  forbidden  to  use 
such  a  "dirty  word"  as  automation. 
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The  tricks  frequently  used  b7  the  bourgeois  propaganda  in  order 
to  prove  the  nonexistence  of  automation  are  illustrated  by  the.  discourse 
of  the  French  official  A,  E.  Bohardi.  This  statesman  had  first  cleverly 
prepared  the  grocuid  for  his  "scientific  proof;"  he  narrowed  doxjn  the 
meaning  of  the  word  "automation"  and  identified  it  with  the  so-called  . 
feedback  principle*  The  i^st  was  simple*  Bohardi  Used  as  an  example  ^e 
automatic  production  line  for  the  complex  machining  of  engine  blocks  a t 
the  Ford  plants  in  Clevelarld*  98  operations  are  performed  on  this  line* 

Only  one  of  them  uses  the  feedback  principle  and  four  operations  are 
still  manually  performed*  Thus  Bohirdi  easily  "proved"  that  on  the  pro¬ 
duction  line  which  is  generally  considered  as  one  of  the  best  examples  of 
automation  in  American  automobile  building,  four  operations  are  performed 
manually  and  only  one  is  truly  automatid*  Therefrom  it  was  easy  to  draw 
the  conc3.usion  that,  firstly^  automation  represents  only  separate  little 
islands  in  the  entire  chain  of  the  production  process  and  such  islands  of 
automation  have  existed  actually  fo.r  quite  some  time  and,  secondly,  that 
the  phenomenon  usually  termed  automation  is  only  a  higher  stage  of 
mechanization. 

A  spirit  of  calm  and  consolation  emanates  from  the  words  of  Walter 
Puki.  Automation  will  not  manifest  a  grave  effect  on  over-all  employment, 
he  says,  because  for  a  long  time  to  come  non-autoraated  factories  will 
exist  side  by  side  with  the  automated  Ones,  in  the  same  manner  as  in  the 
past  "home  and  factory  industries  existed  side  by  side"  for  maiy  generations. 
However,  to  the  X'jorkers  these  words  are  not  very  comforting*  It  is  well 
known  at  what  price  the  home  industry  system  could  compete  with  big 
industry  and  how  monstrous  was  the  position  of  the  working  class  in  the 
branches  of  industry  which  employed  work  in  the  home. 

"At  the  present  time  the  interest  is  concentrated  on  possible 
unemplcyment  caused  by  automation;  but  this  probably  will  not  be  a  serious 
problem  if  automation  will  not  be  adopted  at  too  rapid  a  rate.*.,  if 
individual  firms  will  dismiss  only  a  minimum  number  of  workers..*,  and  if 
the  conditions  of  full  employment  will  continue  so  that  the  dismissed 
workers  can  quickly  find  jobs  again,"  asserts  the  semi-official  book  of 
the  British  government  (See;  Automation.  A  Report  on  the  Technical  Trends 
and  their  Impact  on  Management  and  Labor,  London,  195b,  page  bl)«  oF 
course,  we  cannot  but  agree  that  if  automation  will  be  adopted  on  a  small 
scale  then  its  consequences  will  also  be  small,  if  the  firms  will  not 
dismiss  the  workers  then  there  will  be  no  unemployment*  However,  these 
are  only  ifs,,. 

A  whole  book  could  be  composed  of  deliberations  of  such  nature. 

It  is  obviously  not  necessary  to  convince  the  reader  that  the 
capitalists  themselves  understand  perfectly  well  the  significance  of  auto¬ 
mation  and  do  not  consider  it  to  be  only  a  "bad"  word.  The  tremendous 
potentialities  of  automation  are  clear  to  them  as  the  speed  of  its  e:q)ansion 
under  the  pressure  of  competition  is  obvious.  Thus,  in  one  of  the  pamphlet*" 
published  by  the  American  General  Electric  Corporation  it  is  written; 

"The  industrialist  must  automate  if  he  wants  to  remain  alive..."  The 
capitalists  entertain  no  doubts  that  automation  under  capitalism  will  result 
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in  an  increase  of  unetaployroent.  To  the  contraryj ' they  even  consider  it 
to  be  one  of '  the  advj^ntages  of  automation.  One  of  the  directors  of  a 
major  American  firm  $tates  that  ’'automatioa  is  anjr  operation  which  removes 
man  from  production.  However,  do  not  use  this  expression,” 

It  goes  without  saying  tJaat  today  the  bourgeoisie  does  not  favor 
mass  unemployment.  It  knows  very  well  that  such; unemployment  might  lead 
to  catastrophic  consequences  for  capitalism' in'.'g^neral.  Its  ideal  is  a 
"moderate” unemplc^eht,  an  unemployment  "within  certain  limits,”  one  too 
small  to  create  a  threat  to  the  capitalistic  system  but  at  the  same  time^ 
large  enough  to  break  the  resistence  of  the  working  class  to  the  increasing 
exploitation.  The  British  Confederation  of^ Industrialists  has  even 
established  the  exact  extent  of  its  ideal  In  this  respect;  in  its  opinion 
the  British  industry  would  be  "more  healthy”  if  a  "moderate”  number  of 
unemployed  attaining  3  or  h%  of  the  working  population,  i,e,,  approximately 
750,000  persons,  existed  in  Britain, 

Thus,  in  the  hands  of  capitalistic  industrialists  automation 
becomes  a  weapon  against,  the  labor  movements  The  Bssitish  econ(xnist 
Eintsig,  with  the  cynicism  characteristic  of  him,  frankly  expresses  the 
bourgeois  point  of  view  on  the  consequences'of  the  adoption  of  automation 
under  capitalism:  "...The  replacement  of  man  by  machine  will  lead  to  a 
weakening  of  the  bargaining  power  of  labor  unions  which  had  been  artifi¬ 
cially  increased  through  the  postwar  manpower  shortage.”  "I'feni^wer 
shortage"  or  "overemployment”  (another  term  used  by  Eintsig)^  ^ee  Note/ 
allegedly  caused  the  workers  to  become  lazy  and  now  "they  do  not  have 
the  stimulus  for  keeping  up  a  hi^  efficiency,"  "discipline  in  industry 
has  decreased,"  "mai^  irresponsible  strikes"  are  observed...  "In  lowering 
overemployment  automation  can  at  the  same  time  help  in  renewing  discipline 
in  industry  and  in  limiting  irresponsible  strikes,”  After  hearing  such 
arguments  one  is  not  surprised  when  Eintsig  decisively  declines  all  demands 
of  the  working  class  for  better  unemployment  insurance,  under  the  pretext 
that  it  wouldretard  the  development  of  automation. 

It  is  well  known  that  "full  employment”,  "over-employment," 
etc,,  in  the  terminology  of  bourgeois  economics  do  not  signify  an  absence 
of  unemployment  but,  to  the  contrary,  assume  the  existence  of  a  number  of 
unemployed  necessary  for  the  needs  of  the  capital.  In  1955  when  the 
bourgeois  economists  01  all  industrially  developed  countries  were  shouting 
about  "full"  and  "over-"  employment  according  to  the  data  of  the  Interna¬ 
tional  Labor  Bureau  liiere  were  2U3,000  unemployed  in  Britain,  158,000  in 
France,  928,000  in  the  Federal  Republic  of  Germany,  2,65U,000  in  the  USA, 
etc. 

As  it  has  been  mentioned  above  the  consequences  of  capitalist  use 
of  automation  have  until  the  recent  times  manifested  only  a  potential 
threat  to  the  position  of  the  working  class.  At  that  time  automation  had 
not  yet  developed  to  such  ar.  extent  as  to  make  its  effect  felt  on  the 
national  econoit^r  scale  in  any  particular  capitalistic  country. 

Recently,  however,  tlie  sitaation  has  drastically  changed.  The 
United  States  where  automation  has  advanced  appreciably  further  than  in 
other  capitalistic  countries,  has  finally  entered  a  period  when  the 
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consequences  of  automation  are  felt  on  a  nationwide  basis  and  are  beginning 
to  affect  the  general  balance  of  national  economy.  The  American  press  is 
sounding  the  alarriJ  the  consequences  of  automation  for  the  working  class 
are  not  merely  a  potential  danger  but  a  real  disaster,  the  existence  of 
which  is  recognised  even  ty  the  most  ardent  defender  of  capital's  interests, 
the  bourgeois  press. 

"In  certain  branches  of  the  process  industry  such  technical  improve¬ 
ments  as  automation  —  employment  of  electronic  brains  for  controlling  the 
mechanical  muscles  —  reduces  the  demand  for  manpower,"  notes  the  Mew  York 
Times  in  one  of  its  January  1959  issues. 

"Operational  efficiency  has  agaiii  grown  dramatically... The  operational 
efficiency  eisqslosion  also  affects  the  prospects  of  employment... The  profit 
margin  is  increasing...'!  states  Fortune  Magazine. 

After  the  slump  in  production  due  to  the  recession  of  1958  the 
American  industry  has  generally  riseh  to  its  previous  level  at  the  beginning 
of  1959.  The  industrial  production  index  in  the  USA  in  February  1959 
attained  II45  points  (I9l47-19ii9  “  100)  surpassing  the  mean  annual  level 
of  1956  and  1957  by  two  points.  At  the  same  time,  the  number  of  unemployed 
according  to  official  data  rose  to  l4.,700,000  persons;  in  comparison  to  the 
1957  level  the  number  of  unemployed  increased  by  1,800,000  or  62^.  We  must 
add  that  the  official  data  on  unemployment  is  appreciably  understated: 

Albert  Fitzgerald,  the  representative  of  the  American  Electrical,  Radio, 
and  Machine  Building  Workers  Union  appraised  the  number  of  unemployed  in 
the  USA  during  the  first  months  of  1959  at  7>000,000. 


Table  10 


Changes  in  the  Employment  of  Industrial  Workers  and  Volume  of 
Production  in  Certain  Branches  of  the  Process  Industry  of  the  USA 


January 

1 

January 

Difference 

Branches 

I  1957 

,1959 

1 

Metal-working  industry  (exclusive  of 

. 

machine  building) 

136 

1,  Production  index 

2.  Number  of  industrial  workers 

137^Hfr 

+  1 

(in  thousands) 

90U 

.  825 

-  79 

Instrument  building  industry 

176 

1,  Production  index 

173 

+  3 

2.  Mo.  of  workers 

■  231  ■  ■  ; 

208 

-  23 

Chemical  industry  ' 

18U 

'  ' 

+  13 

1.  Production  index 

197 

2.  No.  of  workers 

5h9 

513 

-  36 
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Table  10  Cont’d 


Branches 

January 

,1957 

January  ; 

1959  t 

Difference 

Oil  refining  industiy 

160 

l6l 

1.  Production  index 

+  1 

2.  No.  of  workers 

133; 

118 

-  15 

Xiloodworking  industry 

1.  Production  index 

ioit 

113 

+  9 

2o  No.  of  workers 

:',59h 

5U6 

-  U8 

Furniture  industry 

1,  Production  index  y 

",  ■''.■118 

131 

+  13 

2.  No,  of  workers 

t;  312 

312 

■ 

Rubber  industiy 

1.  Production  index  - 

ll*7 

151 

*  h 

2.  No,  of  workers 

216 

199 

-  17 

Textile  industry 

1.  Production  index 

' 

101 

108 

+  7 

2,  No,  of  workers 

935 

855 

-  80 

Sewing  and  knitting  industry 

113 

120 

1.  Production  index 

+  7 

2,  No,  of  workers 

1,076 

1,052 

-  2h 

Paper  industry 

157 

166 

+  9 

!•  Production  index 

2,  No.  of  workers 

U68 

Uiil 

-  27 

Printing  industsy 

1.  Production  index 

136 

139 

+  3 

2.  No,  of  workers 

557 

51i3 

-  Ik 

Food  industry 

101 

107 

1,  Production  index 

+  6 

2,  No.  of  workers 

1,015 

951 

-  6k 

Tobacco  industry 

121 

+ 11 

1*  Production  index 

110 

2,  No.  of  workers 

88 

79 

“  9 
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(*Data  froniJ  Survey  of  Current  Business,  January  1958,  March  1959, 
Production  index  of  I9it7-U9  “  100.) 

^Srcons^c^nces^of  automation  become  J^i^^trial 

analysif  of  curve  of  the  production^volume  and  e™pl^®^t  of  xndustrxal 

•workers  in  certain  branches  of  the  manufacturing 

in  January  1958  during  a  grave  slump  xn  xndustrxal  producti 

(industfial  production  index  «  132)  oniy  U5  of  the  lU9  "J^°L^‘^hoiever 
regions  of  the  USA  had  more  than  t%  empl^ed.  In  of 

although  the  index  of  industrial  P’^oduction  attaxned  lli3  the  n^ber  of^ 
•Industrial  regions  ^^ith  a  greater  than  S%  unemplosnnent  xncrea 

^LrS  So  dSubt  af  to  what  causes  production  and  employment  to 

move  in  opposite  directions:  it  is  automation.  Enormous 

capital  invested  by  American  industry  in  *  JliLp^^iants 

SSSd  plants  and  I  radical  technical  reconstruction  of  the 

beginning  with  1955-1956  were,  in  g®^®^^ 

slLp  in  production  caused  by  the  recession  induced  tte  advanced 

Sose  the  obsolete  plants  and  concentrate  produbtion  xn  f 
ScSriel  Is  the  result*  the  share  of  automtion  in  American  industry 
•increased  during  a  rela'tively  Short  period  of  time.  ^ 

•'A  combination  of  automation, ; constantly  '^^Y^^I^P^LonarproSem 
and  the  recession  of  1957-1958  brought  up  pjrs 

in  the  continuously  high  level  of  '^®’™P^°f'f tl  mSoItuSe'' 
for  long  periods  of  time,"  states  "T^®  ?  to  Misfortune 

published  in  the  American  union  magazine  yL-CIO  Ke;^.  ^„,i„tries  The 
^  Automation  continues  readiiy  in  p  S  Se®<iiS^ 

cause  is  simple:  in  actual  practice  automation  Pjoved  to 
profitable  to  the  industrialists.  For  example,  the 

Electric  in  1958  sold  $,6%  less  goods,  than  in  ,  j  jnt'j  level 

workers  However,  the  net  profit  of  the  company  exceeded  the  1957  level 
Z  Tm.  There  are  many  similar  examples.  The  ®’^tire  Arne ^can  press  is 

talking  of  the  fact  that  profits  increase  spitaneousg  w^h  the  reduction 

of  employment.  An  enormous  volume  of  profits  ^®„®^®®J®,.^  according 
US  Department  of  the  Treasury  estimates  it  ®\^^7-h8  plion,  ^cor  x  g 
to  other  data  it  will  be  |50  billion  (the  postwar  "record  volume  of 
rsY»n'Pn occurrsd.  iP  19^^  snd.  3^*t3.in6ci  #U5  uilliony* 

^  This  is  the  "real  blessing"  and  "fabulous  ephly  paradise  crea  e 

for  the  working  class  by  automation  under  capitalism. 


2.  Automation  and  the  Market  Problem 

In  July  1958  at  the  session  of  the  French  Economic  Copil,  a 

paper  »as  read  on  the  ecorondo  and  soolal  “mired 

Its  author,  a  union  official  Pierre  Lienard  stated:  _  Autpuxon  ’^ejnire 

planning... Only  planning  can  preclude  drastic  ihe 

Lturation  of  markets,  emergence  of  an  impoverished  social  strata. 
same  thoughts  were  expressed  by  Karlo  Schmidt  in  his  lecture  on  the 
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industrial  revolution”  delivered  ly  him  at  the  conventicn  of  West-German 
Social  Democratic  Party;  "It  is  necessary  to  plan  ahead  in  order  to 
avoid  making  the  arrival  of  the  second  inv’ustrial  revolution  a  road  to 
Calvary  for  millions  of  people..."  Similar  conclusions  were  reached  by 
many  political  and  trade-union  figures  in  Britain,  USA,  and  other  countries. 

In  one  sense  these  conclusions  are  definitely  correct:  automation 
requires  planning  of  the  national  econoiry.  The  unprecedented  rate  in  the 
increase  of  labor  productivity  resulting  from  automation  poses  before  the 
society  the  acute  problem  of  constant  maintenance  of  equilibrium  in  the 
national  econony,  primarily  of  the  principal  ratio  of  reproduction  —  the 
ratio  between  production  and  consumptiono  However,  the  solution  to  this 
problem  is  entirely  incompatible  with  the  capitalistic  ownership  of  the 
means  of  production  and  on  this  subject  the  bourgeois  partisans  of  econo¬ 
mic  "planning”  are  silent  in  an  attempt  to  create  reformist  illusions  in 
the  working  class. 

The  capitalistic  system  is  unable  to  plan  the  national  economy, 
and  it  cannot  prevent  the  increase  of  unemployment.  Similarly,  tnis  sys¬ 
tem  cannot  solve  the  problem  of  the, market,  and  ensure  the  balanced  ratio 
between  production  and  consumption.  Just,  as  all  the  assurances  that 
capitalism  "ensures  employment”  ai*e  l^eduoed  at  best  to  an  increase  in 
unemployment  insurance  and  an  improvement  of  the  activity  of  emplo3nTient 
agencies,  in  the  same  manner  all  that  remains  from  the  loud  words  on 
"planning”  of  capitalistic  economy  is  a  ^od  sales  manager  and  a  more 
inventive  advertising  department  manager.  Better  salesmen,  better 
advertising,  fiercer  competition,  such  is  the  capitalistic  "solution" 
of  the  raa'f’ket  problem. 

In  this  respect  the  words  of  the  British  engineer  Sargrove  spoken 
at  the  Intematd  onal  Congress  of  Cybernetics  held  in  June  19^6  in  Belgium, 
are  quite  characteristic .  Sargrove  concluded  his  report  on  the  automated 
plant  for  the  production  of  radio  receivers,  which  for  twelve  years 
could  not  attain  its  full  output  capacity  due  to  an  insufficient  market, 
with  the  following  words:  "You  can  see  in  our  example  that  prior  to 
building  automated  factories  we  must  ensure  stable  markets  and  obtain  a^ 
good  sales "manager.”  The  American  economist  Druker  stated  that  automation 
of  production  require?  a  revolution  in  sales  methods. 

Certain  bourgeois  authors  express  the  hope  that  automation  of 
office  operations,  use  of  electric  computers  which  afford  a  rapid  analysis 
of  the  state  and  trends  in  the  markets  will  ensure  the  "regularity"  of 
production  and  will  eliminate  the  threat  of  overproduction  crises,^  These 
machines  are  truly  outstanding  achievements  of  technology.  They  will 
probably  create  a  veritable  revolution  in. the  methods  and  forms  of  office 
work.  However,  all  such  machines  in  addition  to  an  appreciable  lowering 
of  administrative  costs,  only  y^.eld  a  more  prompt,  extensive,  and  correct 
information  on  production,  supplies,  prices,  etc.  No  matter  how  perfect 
the  machine,  it  cannot  affect’ economic  laws  and  eliminate  the  subordina¬ 
tion  of  capitalistic  economy  to  the  anarchy  of  the  market. 

It  is  obvious  that  the  most  brilliant  advertising,  the  best 
salesmen,  and  the  most  cunning  automatic  machines  cannot  free  capitalism 
from  its  contradictions.  Nor  can  they  help  capitalism  in  the  solution  of 
the  market  problem. 
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This  problem  i^as  not  posed  by  the  advent  of  automation, 
with  the  problem  of  uneraployitlent,  it  is  not  new  essence 

of  it  lies  in  the  fact  that  automation,  by  a  °5  the  market 

antagonistic  contradictions  of  capitalism  renders  the  problem  of  the  marke 

ductivity.  From  this  ensue  two  abstract  ^heoretical^possxbrlxties.^^^^ 

If  the  production  level  does  not  rise  at  ^  ffLantic  increase  in 

than  does  the  operating  efficiency,  the  result  is  a  J;^°^®ton  ^^d 

unemployment,  a  sharp  slump  in  the  purchasing  power  of  ’ 

conseauentlv,  a  disturbance  of  the  ratio  between  productxon  and 
mrkk  pfoblem.  2)  If  the  productxon  ® 

to  the  increase  in  operating  efficiency  (or,  more  precisely,  4^ 

it,  since  we  must  also  take  into  account  the  ®®^^J.P°P^^®JhrposS- 

this  instance,  although  no  unemployment  ^J\he  workers 

bilily  of  reduction  of  the  work  week,  changes  ^  ISses 

in  production  and  the  , non-production  fields,  etc.),  the  Elation, 

for  a  corresponding  increase  in  the  purchasing  capacxty  of  the  population, 
i.e,,  the  problem  of  the  market, arises  again.  ^ 

This  purely  abstract  discussxon  helps  clapfy  the  fact  tMt^ 

instances  of  automation  .urider  capitalism  the  mrket 
present.  As  it  was  stated  by  the  American  union  ^®® 

?apid  technological  progress  and  the  resi^txng 

efficiency  must  be  accompanied  by  a  rapxd  increase  _  of  ^®  . 

chasing  capacity.  Only  when  the  purchasing  capacxty  of  the  P°P^®^°P 
high  enough  to  buy  the  increasing  amount  of  goods  and  servxces  whxch  the 
JSftSlo^  puts  at  our  disposal  shall  we  be  able  ^  to  keep  up  a  h^h 
level  of  employment  on  a  national  scale.  The  alternative  xs  ®  ”f 

unemployment...  However,  there  is  no  guarantee  whatever  ttet  the  monetary 
demnd  S  the  masses  of  consumers  will  grow  sufficiently  to  absorb  the 

"aS  “?n  ^  -  S“Lt:  g°SSlIf  capacities, 

l/was  shoim  earlier^ that  the  growth  of  production  volume  was,  ®  ^® » 
appreciably  smaller  than  the  growth  of  operation  f 
automation.  In  this  connection  the  number  of  workers  in  the  secto  s 
which  automation  was  adopted  has  been  drastically  reduced. 

The  increase  in  the  volume  of  production  in  firms  whxch  were 
introducing  automation  was  caused,  on  the  one  hand,  by  tie  favora  le 
of  affairs  which  existed  in  the  capitalistic  co^tries  until_approx^a  y 
the  second  half  of  19^7.  On  the  other  hand,  automation  itseH  ® 
powerful  effect  on  the  growth  of  production  or,  using  a  * 

on  the  increase  of  production  capacities.  There  are  many  factors  whxch 

produce  this  effect,  „  .  i-  „  ..nio 

First,  the  economic  effectiveness  of  automation  is  as  ®  ^1® 

greater  in  such  instances  when  its  introduction  is  combined 

increase  in  productive  capacity.  In  instences  when  the  purpose  ®J^“tomation 

is  the  modernization  of  the  existing  equipment  only,  this  often  brings 
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a  premature  depreciation  of  the  existing  equipment  and  an  increase  in  the 
depreciation  deductions#  Both  of  these  factors  cause  an  increase  in  the 
cost  of  automation  and  a  decrease  in  the  cconony  achieved  through  the  use 
of  automated  equipment. 

Secondly,  automation  appreciably  decreases  the  idle  time  of  the 
equipment,  makes  it  possible  to  conduct  the  technological  process  under 
optimum  conditions,  and  thus  increases  the  useful  capacity  of  the  equipment. 

Thirdly,  the  manufacturer  who  has  adopted  automation  and  thus 
outstripped  his  competitors,  strives  to  use  this  advantage  to  increase  his 
share  M  the  market. 

Fourthly,  automation  exhibits  a  tendency  for  an  absolute  reduction 
of  equipment  costs  per  unit  of  production  although  in  most  instaices  the 
automatic  machine  costs  more  than  a  machine  that  is  not  automatic.  The 
decrease  in  equipment  costs  per  unit  oi  production/  is  achieved  because 
the  efficiency  of  an  automatic  machine  as  a  rule  increases  more  than  its 
cost.  Therefore,  the  lim5.t  of  minimum  production  volume  below  which  a 
new  machine  becomes  economically  unprofitable  is  inevitably  lowered  in 
connection  with  automation. 

Fifthly,  many  new  automatic  machines  have  a  tremendous  productive 
capacity  which  is  incomparably  greater  than  the  capacity  of  hitherto 
existing  equipment.  As  a  highly  illusti*ative  example  we  can  mention  the 
so-called  belt  machine  producing  bulbs  for  incandescent  lamps,  which  was 
designed  by  the  engineers  of  the  American  Corning  Glass  Works,  The 
capacity  of  the  machine  is  1,800  bulbs  per  minute  or  more  than  2,500,000 
pieces  per  day.  One  of  the  Corning  Glass  plants  which  has  lU  such 
machines,  each  attended  ly  only  one  operator,  produces  90%  of  all  bulbs 
for  incandescent  lamps  used  in  the  USA, 

The  tendency  toward  a  sharp  increase  in  production  volume  is  thus 
included  in  the  very  essence  of  automation.  The  opinion  of  certain 
observers  in  the  capitalistic  countries  is  that  "in  many  branches  of 
industry  the  capacity  of  the  market  is  insufficient  to  justify  the  conver¬ 
sion  to  automation  of  any  more  plants  producing  the  same  commodity," 

Under  the  conditions  of  the  capitalistic  method  of  production 
subject  to  the  anarchy  of  the  market,  automation  exercises  a  strong  influ¬ 
ence  on  the  creation  of  excess  productive  capacities  and  aggravates  the 
danger  of  overproduction  to  a  maximum.  This  can  be  illustrated  with  the 
example  of  the  American  automotive  industry,  Automobile  production  is  one 
of  the  most  highly  automated  of  American  industries.  Here  automation 
covers  every  phase  of  production.  As  the  result  of  the  high  concentration 
the  share  of  automated  production  in  the  total  volume  of  production  in 
this  branch  of  industry  is  probably  higher  than  in  other  branches  of 
American  industry. 

During  the  195U-1956  peripd  all  the  major  American  automobile 
companies  introduced  automation  on  a  wide  scale.  In  doing  this  every  one 
of  them  hurriedly  increased  its  productive  capacities  in  order  to  out¬ 
strip  its  competitors  and  to  increase  its  share  of  the  market.  This 
competitive  race  resulted  in  excessive  production  capacities  and  over¬ 
production  on  a  large  scale.  Sales  difficulties  which  began  to  develop 
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during  1956  grew  into  a  grave  overproduction  cfisiS  in  the  second, haH  of 
S  iS"  of  automobile  proiootion  (19U7-WW  -100 
1956  was  llt3,  in  October  1957  it  decreaseu  to  ^26,  ’ 

in  October  1958  it  was  equal  to  91-  in  the  period  from  Febri^ry^  o 
October  1958  automobile  production  in  the  USA  ;did  not  even  rise  to  the 
I957-19I19  level  and  was  more  than  one  third  lower  than  in  December  Ij'bo. 

Here  we  must  make  a  remark.  Many  economists  percei^ve 
of  the  sales  problem  in  the  fact  that  automated  industry  loses  flejd  ility 
owing  to  the  difficulty  in  resetting  the  equipment  and  therefore  cannot 
adapt  itself  in  time  to  the  demands  of  the  market,  ^ 

This  point  of  view  is  certfiinly  well  taken;  "the  loss  of  fle^bility 
today  has  great  significance  jn  the  practice  of  adoption  of  automtion  ^ 
and  its  impact  on  the  sales  problem  should  not  be  underestimated.  However, 
as  it  had  been  demonstrated  earlier  the  loss  of  flexibility  is  only  a 
temporary  factor.  Even  tpday  it  is  not  inevitable  in  automation  and  in^  ^ 
the  future  it  will  probably  be  overcome  completely.  An  extensive  adopoion 
of  automation  will  bedom©  technibally  and  economically  feasible  even  in 
such  branches  of  industry  in  which  frequent  changes  of  production  program 


are  necessary,  ,  ;  v;  „ 

We  must  note,  however,  that  this  trend  in  the  development  of 
automation  technology  which  is  immensely  significant  for  toe  prospects 
of  adoption  of  automation  in  the  future  does  not  change  the  effect  that 
automation  has  on  the  increase  of  the  production  volume.  For  example, 
toe  equipment  of  a,  fully  automated  concrete  plant  of  toe  American  Cleveland 
Builder  Supply  Company  exhibits  great  flexibility;  it  can  produce  up  to 
1,500  differeut  types  of  concrete  and  the  production  program  is  simply 
and  rapidly  changed  by  means  of  punched  cards  inserted  into  the  controlling 
device.  All  this,  obviously,  does  not  reduce  the  production  volume.  To 
the  contrary,  the  capacity  of  the  plant  attains  200  cubic  meters  per  hour 
and  consequently,  the  plant  can  operate  only  in  areas  where  large  scale 

construction  exists.  ^  ^ 

Under  capitalism  the  reason  for  introducing  of  automation,  as  . 
as  of  capitalistic  industry  in  general,  is  the  increase  of, profits.  The 
correct  ratio  between  production  and  consumption  her^  is  attained  ^^ly 
spontaneously,  as  the  result  of  periodically  occurring  crises.  Under 
capitalism  equilibrium  is  only  incidental  during  continuous  inequilibrium.  , 
We  may  say  toat  the  capitalist  economic  system  is  in  terms  of  automatic 
technology,  extremely  "unstable"  and  the  adoption  of  automation  increases 

this  instability  to  a  maximum.  xv  * 

Certain  bourgeois  authors  assert,  to  the  contrary,  toat  the  ^ 
adoption  of  automation  will  have  a  "stabilizing  effect"  on  the  capitalistic 
economy.  These  authors  use  essentially  the  following  two  arguments,  . 
Firstly,  automation  changes  sharply  the  value  structure  of  capital.  While ^ 
on  the  average  there  is  $9,200  worth  of  machines  and  equipment  per  industrial 
worker  in  the  American  machine  building  industry,  on  the  highly  autmats 
Ford  plant  at  Cleveland  this  sum  attains  $28,750.  Thus  the  share  of  wages 
in  the  cost  structure  decreases  drastically  and  the  share  of  depreciation 
deductions  increases.  Hence,  the  conclusion  is  drawn  that  during  a 
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decrease  in  demand  the  reduction  of  production  and  the  dismissal  of 
■workmen  ■would  not  bring  any  significant  results  and,  therefore,  the  adoption 
of  automation  induces  the  es'tablishment  tc  main^tain  a  constant  le^vel  of 
production  and  employment  in  spite  of  the  fluctuations  of  the  market. 

Secondly,  the  adoption  of  automation  is  a  long-term  process  which 
requires  ■varied  ■technical  and  economic  research  and  compu^tations,  design¬ 
ing  of  new  equipment,  changes  in  'the  technology,  the  organization  of  the 
firm,  and  the  design  of  the  products,  and  occasionally  building  operations, 
etc.  Once  the  introduction  of  automation  had  begun  it  must  be  brought 
to  completion  lest  the  great  portion  of  the  funds  expended  be  irrevocably 
lost.  Accordingly,  the  planned  adoption  of  au^tomation  once  beg'un  ■will  be 
continued  even  during  the  "temporary"  difficulties  in  "tte  market j  which 
fact  will  in  its  turn  help  to  overcome  these  difficulties. 

Without  doubt  each  of  the  above  arguments, possesses  a  grain  of 
reason.  However,  it  is  easily  proved  that  the  "stabilizing  effect"  which 
automation  exercises  on  certain  sectors  of  capitalistic  economy  does  not 
increase  the  over-all  stability  of  the  economic  sys^tem  but  to  the  contrary, 
significantly  incbeases  its  instability  by  aggrava:ting  the  conflict  between 
the  organization  of  production  at  ■ttie  indi'vidual  industries  and  the 
anarchy  of  production  on  the  scale  of  the  entire  socie'ty. 

A  continuous  production  rhythm  must  be  main^tained  in  automated 
production  which  can  be  adapted  to  the  fluctuations  of  the  market  only 
with  extreme  difficulty.  In  ttiis  respect  the  automatic  factory  "loses 
flexibility"  regardless  of  the  fact  whether  in  the  future  the  automatic 
machines  will  be  sufficiently  flexible  to  permit  a  ra|)£d  rearrangement  for 
executing  a  different  production  program.  Therefore,  neither  argument 
on  the  "stabilizing  effect"  of  automation  eliminates  -the  problem  of  its 
negative  results  under  capitalism.  The  first  argument  shows  that  automa¬ 
tion  only  creates  new  conditions  which  under  capitalism  increase  the 
danger  of  overproduction.  The  same  is  true  with  respect  to  the  second 
argumentj  the  necessity  of  completing  the  program  of  automa-bion  once  it 
is  begun,  in  spite  of  the  fluctuations  of  "the  business  conditions,  aggra¬ 
vates  the  trend  toward  the  appearance  of  excessive  industrial  capacities, 

Cer'bain  reformist  authors  assert  that  automation  ensures  the 
highest  living  standard  for  the  population  in  general  and,  therefore,  it 
is  no  longer  necessary  for  "society  to  be  based  on  the  pover'ty  of  the  many 
for  the  wealth  of  the  few."  Todiy,  in  the  opinion  of  these  authors  "the 
privileged  few  are  forced  by  the  dynamism  of  production  to  develop  the 
purchasing  power  of  the  people  so  that  the  production  system  inay  continue 
to  function." 

It  is  true  that  automation  creates  the  technical  conditions  for  an 
unprecedented  increase  in  the  living  s-bandard  of  humanity.  However,  by 
this  very  fact,  automation  aggravates  extrsme?y  all  ©f  'the  problems  and 
paradoxes  of  capitalism  ar.d  the  very  existence  of  capitalism  is  becoming 
more  and  more  an  anarshronism.  I't  is  true  that  automation  does  not  only 
permit  but  even,  needs  a  sharp  increase  in  ■the  li'ving  standard  cf  millions 
of  people.  Otherwise  "the  production  system  cannot  continue  to  function" 
and  overproduction  and  an  economic  crisis  will  inevitably  occur  on  an 
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immense  scale.  However,  precisely  such  a  rise  an  the  stan^rd  of  o 

humanity  is  beyond  the  powers  of  capitalism  and  it;xs  precisely  becau  e  ^  ^ 
of  this  that  automation  does  not  merely  iiorease  the  danger  of  overproduc  x  n 
but  also  emphasizes  the  inevitability  of  the  death  of  capitalxsm  and  the 

establishment  of  the  socialistic  society,  ^  ,  xu  a. 

The  bourgeois  economists  assert  almost  unanimously  that  automatxon 
will  result  in  a  general  increase  in  workers*  wages  and  there^  wxll  ensure 
the  high  purchasing  capacity  of  the  population.  These  apologists  °  ® 

canitalistic  method  of  production  state  with  hn  amazing  earnestness  that 
even  now  the  wages  of  workmen  who  have  been  transferred  to  the  automated 
sectors,  have  increased.  It  is  true  that  undhr  the  economic  condxtions 
which  prevailed  in  the  principal  capitalistic  coiintries  until  the  first ^ 
half  of  1957,  some  unions  succeeded  (but  not  alWhys,  by  far)  in  increasxng 
the  wage  level  of  the  workers  of  automated  sectors.  Let  us,  however, 
permit  the  bourgeois  science  itself  tell  of  thS  Size  of  this  increase. 

The  West  German  sociologist  Pollock  dij^ciissed  this  question  xn 
some  detail.  Here  is  his  conclusions  ‘'The  statement  that  new  jobs  U.e. 
the  jobs  connected  ’with  automatic  equipment*  brought  about  an 

increase  in  the  income  of  those  who  work  at  these  jobs  is  extreme^ 
debatable.  In  the  few  investigations  that  have  been  conducted  until  the  ^ 
oresent  time  no  increase  in  income  has  ever  been  mentioned.  analysis 

made  by  the  US  Department  of  Labor  it  is  noted  that  hourly  wages _f or  work 
at  automated  sectors  of  the  production  line  were  established  at 
higher  than  the  wages  of  unskilled  workers  on  the  assembly  l^e,  upon 
taking  into  account  the  differences  in  working  conditions  and  a  greater 


respoasibili-ty”  .  x.  .  j-  i 

Let  us  disregard  the  fact  that  the  investigations  of  xndxviduai 
instances  of  automation  published  from  time  to  time  by  the  US  Department 
of  Labor  are  distinguished  by  a  deliberate  selection  of  "facts  whxch 
prove  the  •'cooperation  between  labor  and  capital."  However,  even  ^der 
these  conditionc  the  investigation  states  that  the  wages  at  the  automated 
sectors  of  work  are  "5-l5^  higher  than  the  hourly  wages  of  unskilled 
workers."  This  means  that  this  insignificant  raise  is  effective  only  _ 
for  the  few  lucky  ones  who  obtained  employment  at  the  automated  factories. 
However,  for  the  majority  of  the  workers  who  had  worked  on  this  sector 
prior  to  automation  even  such  a  miserly  raise  in  wages  is  out  of  the 
question.  At  best  they  can  find  work  according  to  their  qualifications 
and  their  wages  will  not  be  cut.  At  worsiw  the  dismissed  workers  find 
low-paying  jobs  not  in  their  profession^  ^P®®  Note/  or  simply  become 


unsmployGd*  .  •  v 

(^ote/®  In  this  respect  the  headline  in  the  Brxtxsh  newspaper 
Birmingham  Post  of  22March  1956  is  quite  characteristic.  It  reads! 

are  More  Rubbish  Collectors  in  Birmingham.  The  Result  of  the 
Dismissal  of  Workers  at  the  Automobile  Plants.") 

The  fact  that  the  wages  of  workers  at  the  automated  sectors  are 
not  always  higher  than  their  wages  at  the  same  sectors  prior  to  automation 
is  evident,  for  example,  from  the  experience  of  workers  at  the  Ford  plants 
which  was  referred  to  by  the  representatives  of  the  Automotive  Workers 
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tJnion  in  April  1958  at  the  Conference  on  Autoiftation  organized  by  the 
American  labor  union  association  AFL-CIO.  The  investigation  of  the 
Automotive  X-Jorkers  Union  disclosed  that  at-  the  automated  pressworking 
plant  in  Cleveland  the  mean  hourly  wage  of  industrial  workers  was  approxi¬ 
mately  11  cents  lower  than  in  the  old,  nonautomated  plant  in  Dearborn. 

The  Union  succeeded  in  raising  the  wages  at  the  automated  plant  to  the^ 
previous  level  only  after  prolonged  negotiations  and  a  threat  of  a  strike. 

Incidentally,  the  same  bourgeois  economics  which  predicts  a 
general  rise  in  wages  ensuring  the  necessary  purctesing  capacity  for  the 
population  when  the  problem  of  the  market  is  mentioned,  speaks  quite 
differently  on  the  subject  of  the  workers*  demand  for  higher  wages. ^ 

Let  us  again  give  as  evidence  the  words  of  the  much  quoted  Eintsig 
whose  book  expresses  the  point  of  view  of  capitalistic  industrialists  in 
the  classically  pure  form.  Eintsig  states  repeatedly  that  the  future 
increase  in  workers’  wages  vjill  be  one  of  the  causes  which  will  not  let 
automation  lead  to  difficulties  in  marketing  and  an  overproduction 
crisis.  But  this  assertion  does  not  prevent  him  from  blam5.ng  the  British 
working  class  and  British  labor  unions  jn  other  sections  of  the  book 
for  the  alleged  fact  that  their  demands,  for  wage  increases  are  the 
principal  deterrent  to  ttie  adoption  of  automation  in  Britain  and  even 
the  ’’principal  potential  cause  of  the  depression.” 

When  Eintsig  speaks  of  wages  and  not  of  the  market  problem,  he 
decisively  refutes  the  conclusion  that  automation  must  bring  increased 
wages  to  the  worker.  Here  are  some  of  his  arguments,  (l)  Automation 
is  introduced  by  the  industrialists  and  not  by  the  workers.  Therefore, 
there  is  no  reason  why  the  working  class  should  demand  certain  advantages 
for  itself  in  connection  with  automation.  (2)  A  raise  in  wages  would 
lead  to  inflation.  (3)  An  increase  in  wages  at  tha  plants  which  have 
adopted  automation  would  mean  a  harmful  difference  in  the  wage  level 
between  automated  and  nonautomated  pliants  and  industries.  (U)  An  increase 
in  wages  would  retard  the  introduction  of  automation  because  the  industria¬ 
lists  would  not  have  sufficient  funds  for  investments,  etc. 

The  essence  of  the  problem  of  course  does  not  lie  in  the  reasoning 
of  the  bourgeois  economists.  At  every  given  stage  the  actual  change  in 
wages  as  well  as  the  change  in  prices  of  all  other  commodities  at  the 
capitalistic  market  is  established  by  the  relationship  between  supply  and 
demand.  By  adopting  automation  capital  affects  both  sides  simultaneously: 
at  the  newly  built  plants  and  in  the  new  branches  of  industry  automation 
relatively  decreases  the  demand  for  labor,  whereas  at  the  working  plants 
and  in  the  ’’old”  branches  of  industry  it  increases  the  absolute  supply 
of  labor  force.  When  the  wages  are  decreased  the  economic  advantage  of 
adoption  of  automation  Increases  for  the  industrialist  and  this  increases 
the  rates  of  introduction  of  automatic  equipment.  This  directly  results 
in  the  dismissal  of  workers  which  fact  in  its  turn  increases  the  supply 
of  label’  force  permitting  the  capitalists  to  break  the  resistance  of  the 
workers  once  again  and  to  ’.lower  the  wages. 

The  bourgeois  science  of  econiimics  has  still  ano’ther  arg'ument 
against  the  assertion  that  the  introduction  of  automation  aggravates 
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drastically  the  problem  of  the  market*  The  essence  of  this  argument  can 
be  reduced  to  the  following:  automation  sharply . decreases  production 
costs  and  this  results  in  an  appreciable  decrease  in  retail  prices  which 
fact  in  its  turn  increases  the  demand  for  goods,  and  consequently,  expands 

the  market,  '  j  4.*^ 

It  is  true  that  automation  in  some  ihstahces  reduces  production 

costs  ly  as  much  as  one  half.  However,  until  the  present  time  in  the^ 
capitalistic  countries  there  was  not  a  single  instance  of  a  decrease  in 
prices  as  the  result  of  automation#  Quite  to  the  contrary,  the  prxce 
level  is  rising.  The  changes  in  prices  on  the  market  do  not  ceflect  the 
changes  of  production  costs.  The  relatiyely  high  level  of  business 
conditions  which  existed  prior  to  the  first  half  of  1957  iii  princj.^ 
capitalist  countries  permitted  the  firms  Which  had  lowered  their  production 
costs  through  automation*  to  sell  theif  , goods  at  the  original  or  even 
higher  prices  and  thereby  increase  their  prbf its.  ^ee  Note  jy  Even 
the  1907-1958  recession  in  the  United  States  did  not  bring  about  a  decrease 
in  prices;  to  the  contrary,  during  the  recession  the  prices  continued  to 

riaa.  Tpae  Note  ^  ~ 

§intsig  of  coarse  obligingly  offers  reasons  wly  everything 

should  be  Jpst-lliie  it  is.  High  profits,  he  writes,  are  necessary,  so 
that  "the  risks  taken  by  the  industrialist  and  investor  would  be  eased, 
encouraged  and  rewarded;”  high  dividends  for  the  s  tockholders  are  ine^ta  le 
because  "after  all  it  is  their  money  that  paid  for  the  new  equipment;  _ 
a  lowering  of  prices  would  bring  about  unemployment  and  a  depression  and, 
to  the  contrary,  a  constant  increase  in  prices  is  a  sure  guarantee  agaips 
any  depression  and  uneraplcyraent.  Peculiar  logic,  isn’t  it?  However,^ 
Eintsig  does  not  stop  here.  He  corisiders  that  an  increase  in  prices  is  a 
good  argument  against  an  increase  in  wages:  "...when  prices  tepd  to^^se 
the  economic  arguments  for  higher  wages  resulting  from  apprehension  that 
the  purchasing  capacity  of  the  consumer  will  be  inadequate,  are  obviously 
invalid.”  Einttig  probably  thinks  that  his  readers  are  entirely  devoid  of 
common  sense.).  , 

(/fote  V  In  the  US  the  retail  and  wholesale  prices  ^  the  t^rd 
quarter  of  195o  were  respectively  0.8^  and  2.3^  higher  than  in  the  third 

quarter  of  1907.)  \  ...  • 

One  of  the  causes  of  this  phenomenon,  in  addition  to  the  increasing 

inflation,  is  the  significant  increase  in  the  influence  of  monopolies  and 

the  growth  of  the  share  of  prices  set  by  monopolies  in  the  American  economy. 
Automation  is  being  adopted  at  the  most  rapid  rate  precisely  in  the  most 
monopolised  branches  of  the  American  industry. 

It  is  quite  possible,  however,  that  in  the  future  with  the  further 
progress  of  automation  there  will  be  a  decrease  in  prices  in  the  braiches 
of  industry  which  are  less  intensively  controled  by  monopolies.  Companies 
which  had  adopted  automatio!.  could,  ih  the  event  of  great  d^ficulties 
in  marketing,  use  their  technical  superiority  in  order  to  win  the  market 
and  oust  their  competitors  by  a  drastic  decrease  in  prices.  The  conse¬ 
quent  bankruptcy  of  the  coiripanies  which  lagged  in  .  the  development  of 
automation  would  signify  on  the  one  hand,  an  increase  in  unemplcyment  and. 
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therefore,  a  further  deepening  of  the  depression,  and  on  the  o^er,  a 
rapid  increase  in  the  concentration  and  centralization  of  capital,  a 
strenrthening  of  the  pouer  of  the  largest  monopolies. 

An  acceleration  in  the  monopolization  of  capitalist  .  ' 

the  resu.lt  of  automation  occurs,  of  course,  not  only  in  time  of  ® 

The  rate  in  the  development  of  monopolies  is  only 
Transition  to  automation  appreciably  increases  the 

in  each  phase  of  the  cycle,  ¥e  must  dwell  on  this  question  a  little  longer 
because  the  literature  of  the  bourgeois  economics  has  created  here  an 
exceptionally  great  confusion  and  attempts  to  conceal  in  eve^  possible 
way  the  real^tendencies  connected  with  the  development  of 

Certain  bourgeois  economists,  referring  to  the  increasing  feasibili  y 
of  using  automation  even  in  small-lot  production  and  to  the  fact  i^at 
prices  of  automatic  equipment  are,  often  no  higher  and  soraet^es 
than  the  prices  of  "ordinary"  equipment,  aspert  that  automation  ostensibly 
improves  the  ability  for  competition  of  small  and  medium-sized  companies 
making  it  possible  for  them  to  march  in  step  with  the  larger  firms  in 
respect  to  the  technical  development.  Others,  to  the  ® “ 

automated  production  inevitably  loses  flexibility  and  that 
which  had  introduced  automation  will  not  be  capable  of  adapting  themsel 
in  time  to  the  variations  in  the  market  and  the  requirements  of  the  con¬ 
sumers.  They  also  refer  to  the  fact  that  automation  of  a  raediiM-sized 
plant  with  an  uncomplicated  single-type  production  is  more^easi^  achieved 
than  automation  of  a  large  plant  with  a  larp  assortment  of  Products  or 
a  plant  producing  very  complicated  equipment.  Therefore,  in  their  op^on 
the  smaller  firms  will  increase  their  ability  to  compete,  as  the  r®®^^ 
of  automation.  There  is  still  another  group  of  economists  which  sees  the 
sa3.vation  for  small  and  medium  firms  in  the  trend  toward  decentralizati 
of  plants  and  a  decrease  in  their  size  which  is  observed  during  the  latter 
years  in  some  branches  of  industry  in  capitalist  countries. 

It  is  correct  that  the  growing  tendency  toward  an  increase  in  me 
flexibility  of  automatic  equipment  in  certain  instances^peimts  even  today 
and  in  the  future  will  permit  more  frequently  the  use  of  automation  in 
small-lot  production.  It  is  also  beyond  any  doubt 

certain  types  of  automatic  equipment  are  such  that  small  and  medium  firms 

can  largest  monopolies  lead  in  the  adoption  of^automation 

in  all  capitalist  countries  without  exception.  The  initial  inoroduction 
of  automation,  as  well  as  any  first  steps  of  new  technology  require  me 
work  of  a  great  number  of  engineers  and  technicians  of  various  branches 
of  technology  and  a  great  outlay  of  funds  for  the  research  work,  the 
reorganization  of  the  establishment,  redesigning  of  the  product,  construction 
of  prototypes,  etc.  As  a  xule  only  me  largest  firms  are  capable  of  these 
undertakings.  Thereto  we  must  add  that  inasmuch  as  the  solution  in  i^inca- 
ple  of  the  "flexibility  problem"  is  still  in  the  intial  step  aumination 
in  most  instances  is  used  today  only  in  mass  production.  Thus  me  large 
monopolies  increase  their  lead  in  the  race  with  the  smaller  competitors. 
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.  The  extent  of  this  lead  will  increase  rapidily  in  the  future  also. 
Automation  is  introduced  more  rapidly  than  it  is  necessary  to  replace 
worn  equipment  with  new,  thereby  speeding  up  the  rates  of  obsolescence 
of  the  machines.  Hence  the  firm  which  wishes  to  keep  pace  with  the  _ 
technical  progress  cannot  fall  back  on  depreciation  deductions  on!^  when 
it  modernizes  its  equipment j  even  when  the  price  of  automatic  equipment^ 
is  no  higher  than  the  price  of  the  working  "ordinary"  equipment,  it  must 
expend  additional  capital.  This  additional  capital  is  not  identical  with 
the  capital  which  is  necessary  for  production  on  an  expanded  scale, 
covers  only  the  losses  incurred  through  jaremature  replacement  of  the 
existing,  incompletely  depreciated  equipment.  Large  monopolies  which 
receive  maximum  profits,  possess  immense  reserves,  and  have  close  reiati  s 
with  banks,  can  invest  the  additional  funds  recjiiired  with  incomparably 

greater  ease,  ^  vn 

We  must  also  note  that  even  the  definitive  solution  of ^ the  "problem 
of  flexibility"  will  bring  no  advantages  to  the  small  and  medium  manu¬ 
facturers:  on  the  one  hand,  the  feasibility  of  automation  of  piece 
production  does  not  change  the  i^echnical  and  economic  advantages  of  mass 
production,  and  on  the  othet*  hahd,  autojnatioh  of  piece  and  small-lot 
production  is  not  necessarily  identical  to  the  automation  of  small 
establishments  but  pertains  primSrily  to  the" -large  plants  with  piece 

production  on  a  large  Scale,  '  /  ■. 

The  same  can  be  said  of  the  trend  toward  the  decrease  in  the  size 
of  the  establishments.  When  this  argument  is  used,  reference  is  usually 
made  to  the  development  of  the  electronics  industry  in  the  USA  where  in 
1957  there  were  approximately  d,000  firms  only  2 ,852  of  which  had  more 
than  500  workers  and  82SS  had  less  than  50  workers.  This  great  dispersal 
occurred  owing  to  a  number  of  temporary  causes.  At  the  time  of  a  relatively 
good  business  conditions  the  industrial  giants  were  not  prepared  to  change 
their  profitable  production  programs  and  permitted;  .the  small  firms  to  take 
Ihe  risk  of  technical  and  commercial  experiments  in  the  new  and  uritried 
field.  Moreover,  the  newly  bom  branch  of  industry  permits  the  creation^ 
of  many  new  small  establishments  whose  existence  is  based  on  the  possession 
of  several  patents.  Lastly,  the  rapid  growth  of  the  demand  for  instrments 
and  other  means  of  automation  attracted  various  small  and  medium  profiteers 
into  the  new  branch  of  industry.  ^ 

However,  even  today  in  this  new  branch  of  industry  which  is 
pictured  by  maiy  as  heaven  for  small  industrialists,  in  spite  of  an  apparent 
dispersion,  a  high  concentration  and  centralization  exists:  of  the  1,000 
firms  manufacturing  finished  apparatus,  50  largest  ones  (i.e.  5%) 
for  more  than  80^  of  the  entire  volume  of  production.  Approxtoately  g0/& 
of  the  production  of  parts  is  concentrated  in  the  hands  of  10%  of  1die 

largest  firms.  -  .r,. 

The  assertion  that  fall  automation  is  technically  more  feasible 
in  medium,  narrovj3y  specialized  plants  than  in  large  plants  with  a  wide 
variety  of  products,  is. entirely  correct.  A  medium  size  plant  producing 
only  spark  plugs  or  engine  pistons  is  easier  to  automate  than  a  large 
plant  producing  entire  automobiles.  The  principal  factors  consist  firstly 
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in  the  complicated  character  of  the  technological 
by  tha  size  of  the  plant  (i.e.  W  the  number  of  workers 

fore  a  medium-size,  narrowly  specialized  plant  producing  ^  f ^  . 

article  from  the  point  of  view  of  mass 

the  teclmology  manifests  much  more  favorable 

automation  than  a  large  plant  of  the  same  branch  of  ^^ust^  ^SLever 
universal  equipment  and  a  large  assortment  of  items  p  •  nlant  and 

this  pertains  only  to  the  problem  of  the  specializatio  P 

the  mass  laature  of  production  and  the  question  as  to  Pjg 

belongs  to  a  large  or  a  medium  firm,  i.e,,  the  problem  of  centralxzation 

and  concentration  of  capital,  is  not  pertinent.  _  _  bounds 

Owing  to  many  causes  idiich  cannot  be  examined  with^  the_bounds 

of  this  book,  large  American  monopolies  (Ford,  General  rred 

Electric,  Dupont,  Alcoa,  and  others)  during  the  recent 

in  certain  instances  to  build  several  seller  f  ®  ®fg^g5^gSl 

individual  products  or  in  performing  individual  p^ses  of 
cvcle  instead  of  a  large  plant  with  a  complex  production  cycle*  That  whicn 
Ss  a  fdapStLnt  of  a  large  ie  now  a  teohnicalg-  Ih^andent 

plant.  Thereby  the  average  size  of  the  .plants 

one  of  the  old  General  Electric  plants  has  approximately  20,000  workers 
whereas  the  new  plants  of  the  same  flrni  employ  50  to  1>500  . 

This  is  related  to  a  certain  extent  to  the  territorial  decentrali¬ 
zation.  Automation  significantly  increases  this  trend.  DecentraUzati 
of  industry  under  modem  conditions  becomes  one  of  the  means  ox  centrali¬ 
zation  and  concentration  of  capital.  It  permits  the  larger  to 

appropriate  certain  advantages  Tritoich  until  the  present  time  had  helpe 
small  and  medium  firms  in  their  struggle  against 

namelv;  closer  proximity  to  the  consumers,  more  effective  management, 

smS  to  Tsspond  to  the  individual  rsqnlf^nts  of  the  ca^^ns, 
£d,  primarily,  the  feasibility  of  building  a  new  plant 
developed  regions  with  a  low  wage  level  and  weak  organization  of  the 

workers. development  of  capitalistic  industry  leads  to  monopoly.  Tris 
objective  tendency  of  capitalism  is  not  removed  by  automation  buo  to  the 

contraiy,  appreciably  intensified  ty  it,  .  x 

Until  1957,  automation  was  adopted  in  capitalist  countries  under ^ 
especially  favorable  conditions.  Good  business  conditions  in  the  princi- 
p°rcnpiteUsUc  countries  resulted  in  a  reUtive  reduction  ^  unemplo^nt. 
This  fact,  together  with  the  growing  influence  and  organization  of  Isuor 
unions  resulted  in  a  certain  rise  in  the  nominal  wages.  Under  these 
conditions  capital  outlay  for  equipment  which  replaces  the  workers  proved 
to  be  exceptionally  advantageous  for  the  industrialists.  At  the  s^e  tame 
the  relatively  rapid  rates  in  tee  development  of  production  permitted  th.- 
adoption  of  automation  mostly^  at  the  expense  of  expanding  production  or 
constructing  new  plants,  which  fact  again  increased  its  economic  effectave- 

Today  these  favorable  conditions  are  rapidly  disappearing.  The 
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19^7-1958  recession  in  liie  USA  resulted  in  a  serious  fall  in  production. 
And  a Ithou^  during  the  first. half  of  1959  the  American  industry  surpassed 
its  former  1956  level#  nevertheless:  the  serious  recession  phenomena, 
primarily  the  high  unemployment  and  large  unused  industrial  capacities 
still  persist  and  are  manifest  even  in  certain  other  capitalist  countries. 

What  was  the  effect  of  the  recession  on  the  rates  and  scales  of 
the  further  adoption  of  automation  in  capitalistic  countries?  The 
following  general  picture  can  be  formed  from  the  data  available. 

The  total  volume  of  inveslanents  in  1958  in  the  USA  was  17^  below 
the  1957  level  but  still  somewhat  higher  than  the  1953-^955  level. 

Table  11 


Capital  Investments  in  the  US  (jj  million 


- n 

1953 

uciJU  iJuaav' 

1951; 

1955 

1956 

1957 

1958 

28,322 

26,827 

28,701 

35*081 

36,962 

30,526 

In  the  principal  branches  of  national  econon^r,  however,  the 
decrease  in  the  volume  of  investments  was  significantly  greater,  to  1958, 
for  example,  investments  in  the  manufactuidng  industry  decr*eased  28%,  in 
mining  2h%s  and  in  railroads  U6%.  In  the  general  decrease  in  the  volume^ 
of  investments  the  outlay  for  industrial  construction  was  reduced  most  of 
all.  to  spite  of  this  the  demand  for  automation  equipment  retained  its 
high  level  and  even  increased  to  a  certain  extent. 

In  the  USA  the  volume  of  the  capital  outlay  in  1959  is  expected  to 
exceed  the  1958  outlay  ly  li%.  Meanwhile,  approximate^  66%  of  all  invest¬ 
ments  is  earmarked  for  the  modernization  of  the  existing  plants  and  only 
one  third  for  the  increase  of  the  industrial  capacities.  This  signifies 
that  a  violent  stru^le  for  sales  is  in  the  making.  The  monopolies  are  in 
a  hurry.  They  are  selecting  the  most  rapid  way  of  introducing  automtion, 
namely,  the  modernization  of  the  existing  plants  in  order  to  outstrip 

their  competitors.  ,  u 

The  firms  which  lagged  in  their  technical  developnffint  and  which 
could  nevertheless  stay  in  business  owing  to  the  prevailing  conditions 
are  now  given  a  deadline  for  adopting  automation.  "The  economics  of  auto¬ 
mation  is  unpleasant  but  simple;  it  is  —  automate  or  die",  remarked  one 
of  the  heads  of  the  American  automobile  firm  Chrysler  Corporation.  This, 
pertaiiiS  not  only  to  the  position  of  individual  firms  in  the  internal^ 
markets  of  the  capitalist  countries  but  also  to  the  position  of  individual 
capitalistic  countries  in  tne  world  market. 

The  adoption  of  auta.iation  is  significantly  accelerated  in  the 
principal  capitalist  countries.  However,  the  general  economic  conditions 
at  the  present  time  have  deteriorated  in  comparison  with  the  1955-1956 
period;  unemployment  and  unused  productive  capacities  have  increased,  the 
growth  of  production  has  slowed  down. 
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The  development  of  automation  which  was  the  main  cause  of  the  new 
increase  in  capital  outlay  and,  therefore,  was  one  of  the  factors  responsible 
for  overcorajjig  the  1957-1958  recession,  sLaultaneously  acts  in  the  direction 
of  further  deterioration  of  the  general  economic  conditions  and  the  onset 
of  a  new  depressioHc 


3.  Automation  and  Working  Conditions 

Combining  separate  machines  into  automatic  production  lines  and 
machine  systems  eliminates  the  exhausting  and  frequently  dangerous  manual 
labor  especially  in  charging  the  machines  and  in  transportation  between 
operations.  The  movement  of  naterials  and  their  manufasrturing  is  performed 
automatically  without  direct  participation  by  man.  Therefore,  the  worker 
is  not  exposed  to  the  action  of  caustic,  corrosive,  boiling,  irritating, 
and  other  substances  hazardous  to  health.  At  automated  sectors  the 
worker  practically  never  touches  the  moving  parts  of  liie  machine.  This 
eliminates  or  at  least  significantly  reduces  the  danger  of  crippling 
accidents  on  the  job.  Automatic  control  and  regulation  increase  todustrial 
safety  and  appreciably  decrease  the  number  of  accidents  and  injuries  which 
frequently  lead  to  physical  disabilities  and  may  even  be  dangerous  to  life. 
The  control  and  regulation  of  automatic  machines  is  perfomed  from  a 
central  control  room  which  in  the  event  of  necessity  can  be  located  ^  a 
detached  building  and  be  completely  isolated  from  the  industrial  equipment. 
The  operator  works  in  entirely  safe  surroundings  and  is  not  exposed  to 
noise,  humidity,  odors,  dust,  drafts,  heat,  changes  in  temperature,  etc,, 
which  are  unpleasant  and  frequently  hazardous  to  the  health. 

In  this  manner  automation  increases  the  technical  prerequisites 
for  a  material  improvement  in  working  conditions,  eliminates  fatiguing 
strain,  increases  work  safety,  reduces  the  number  of  professional  disabili¬ 
ties  and  sicknesses. 

However,  this  condition  is  entirely  immaterial  for  the  capitalist 
industrialist,  since  this  is  not  an  item  in  the  calculation.  Vfalter 
Reuther,  the  President  of  the  American  Automotive  Workers  Union  made  the 
following  remark  on  the  subjects  "You  can  say  many  things  about  General 
Motors  except  that  it  ^s  a  philanthropic  organization.  In  any  event  it 
is  not  introducing  automation  in  order  to  ease  the  labor  of  the  workers 
on  the  production  line,"  It  is  well  knovjn  that  Reuther  is  closely  connected 
with  the  industrialists,  but  we  can,  without  doubt,  believe  his  opinion  on 
their  philanthropic  inclinations. 

The  merciless  pursuit  of  profit  leads  to  the  fact  that  automation 
which  in  itself  is  a  powerful  tool  for  the  all-round  alleviation  of  labor, 
under  capitalism  frequently  results  in  exactly  tee  opposite  consequences. 

The  bourgeois  economists  are  trying  in  every  way  to  prove  that 
automation  in  capitalistic  plants  improve  xvorking  conditions,  and  give 
examples  which  show  that  upon  the  adoption  of  autcxnatdc  equipment  in 
certain  plants  the  number  of  crippling  acci(tents  decreased.  However,  tee 
discussions  of  the  bourgeois  economists  are  not  convincing. 
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Firstly,  all  the  examples  given  by  them  pertain  only  to  industrial 
workers*  The  working  conditions  for  maintenance  workers  whose  proportional 
number  in  the  total  number  of  permanent  workers  has  greatly  increased  with 
the  introduction  of  automation,  have  gravely  deteriorated  at  the  capitalistic 
plants.  The  General  Director  of  the  International  Labor  Bureau,  A. 

Morse  called  the  public’s  attention  to  the  fact  that  the  danger  of  accidents 
incurred  during  repairs  of  automatic  equipment  increases  owing  to  the 
great  complexity  and  the  large  size  of  the  equipment,  mainly  ^  the  instances 
when  the  repairs  are  performed  while  the  machine  is  in  operation.  -.j  t. 

Automation  as  such  iS  not  responsible  for  this.  Accidents  ^°’^Ld  be 
easily  avoided  if  the  automatic  production  lines  and  machine  assemblies 
would  be  equipped  with  appropriate  protective  devices.  It  is  necessary  to 
stop  the  machine  during  the  complex  repair  operations  when  the  worker  has 
to  hapdiA  the  moving  parts  of  the  mechanism  or  is  exposed  to  other  dangers. 
The  stoppage  of  tiie  machine  and  disturbance  of  the  rtythm  of  the  automatic 
production  will  natural3y  result  in  certain  losses i  However,  no  capitalist 
will  voluntarily  consent  to  spend  his  funds  for  these  purposes. 

Secondly,  the  desire  to  reduce  costs  regardless  of  consequences 
results  in  a  negligent  attitude  of  the  industrialists  toward  safety  mea¬ 
sures  in  adoption  of  automatic  equipment.  This  increases  the  accident 
hazard  even  for  industrial  workers  who  attend  the  automatic  machines. 

D.  A.  Morse,  for  example,  says:  "Certain  firms  which  are  turning  to 
automation  have  established  that  the  number  of  accidents  increased  during 
the  period  of  installation  and  adjustment  of  the  automatic  equipment. 

In  the  book  of  the  British  progressive  worker,  Lilli,  Automation  apd 
Social  Progress  gives  an  especially  illustrative  e^mple  s  fatal  acci- 
dent  resulting  from  the  absence  of  the  most  elementary  safety  measures 
at  one  of  the  large  British  automobile  plants. 

Deterioration  of  working  conditions  is  brought  about  by  the 
adoption  of  automation  under  capitalism  because  of  yet  another  reason. 
Automation  which  ty  itself  creates  the  technical  conditions  for  a  sub¬ 
stantial  shortening  of  working  time  under  capitalism  frequently  resets 
in  longer  working  hours.  In  striving  to  cover  the  expenses  incurred^^ 
the  introduction  of  automatic  equipment,  the  industrialists  t^  to  utilize 
it  as  much  as  possible  This  results  in  an  increase  in  overttoe.  This 
is  verified  by  the  experience  of  the  sectors  of  the  American  industry  in 

which  automation  was  adopted.  -i-  * 

Lastly,  during  the  recent  years  in  most  of  the  industrial  capitalist- 
countries  the  type  of  industrial  disabilities  and  illnesses  is  greatly 
modified  owing  to  the  rapid  increase  in  the  number  and  proportion  of 
cases  of  illnesses  ard  disturbances  of  a  nervous  nature.  For  example,  a 
medical  investigation  on  the  changes  in  the  state  of  health  of  workers  3n 
the  Federated  German  Republic  arrives  at  the  following  conclusions: 

1.  The  number  of  cases  of  afflictions  characterized  by  disturbance 3 
of  the  nervous  system  is  constantly  increasing. 

2.  The  share  of  deaths  and  disabilities  caused  by  these  afflictions 

is  increasing.  ^  i.-,  u 

3.  The  diseases  of  the  nervous  system  result  in  irreparable  harm 

to  health. 
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U,  Physicians  are  unanimous  in  stating  that  the  cause  of  the 
increasing  number  of  cases  of  disturbances  in  the  nervous  system  is  the 

increased  nervous  fatigue.  , 

The  rapid  increase  in  the  numbers  of  various  nervous  diseases  and 
disturbances  is  not,  of  course,  due  to  automation  alone  but ^represents 
the  consequences  of  the  entire  complex  of  the  working  and  living  conditions 
of  the  workers  under  modem  capitalism.  However,  automation,  or  more 
correctly,  its  capitalistic  application  which  has  no  regard  for  the  health 
of  the  worker  and  is  connected  with  an  increase  in  the  intensiveness  of 
labor  aggravates  the  old  causes  of  nervous  exhaustion  and  psychic  illnesses 
and  creates  new  causes  therefor.  D.  A.  Morse  whom  we  have  already  quoted 
makes  the  following  statement  on  the  subject;  .  "...nervous  strain  may 
appear  as  the  result  of  the  demands  put  upon  the  opes^ator  by  the  control 
of  complex  equipment  and  continuous  processes;  physical  exhaustion  mg^y 
be  replaced  with  psychic  exhaustion;  a  change  in  surroundings  and  a  greater 
responsibility  can  affect  psychological  health. . .  Several  investigations 
performed  in  America  and  Europe  show  that  there  is  a  greater  number  of 
nervous  workers  at  automated  plants  than  at  nonautomated  plants."  In  the 
report  prepared  by  Ihe  Interna tional  Labor  Bureau  for  the  Sixth  Session^ 
of  the  Machine  Building  Commission  of  the  International  Labor  Organization 
it  is  similarly  stated  that"... although  the  recent  experience  shws  that 
the  new  positions  by  the  automatic  equipment  are  safer  and  that  in  the  new 
plants  the  surroundings  are  more  pleasant,  the  plgrsical  safety  and  health 
of  the  individual  worker  maj''  be  jeopardized  as  the  result  of  an  increased 
psj'chological  strain..." 

The  increasing  nervous  exhaustion  is  generally  caused  by  two 
principal  causes.  The  first  indirect  cause  is  the  fact  that  automation 
under  capitalism  aggravates  the  danger  of  unemployment  and  thereby 
increases  the  over-all  insecurity  in  the  living  conditions  of  the  worker. 
The  second  direct  cause  is  determined  by  the  fact  that  even  with  automation 
the  industrialists  still  strive  to  wring  maximum  production  frcan  the  work¬ 
men  and  thus  decrease  the  wage  costs.  Whereas  formerly  these  efforts  of 
the  industrialists  resulted  in  physical  exhaustion  of  the  workman  and 
accidents  caused  by  handling  of  the  material  or  the  moving  parts  of  the 
mechanism,  today  under  the  conditions  of  automation  they  result  in  ner¬ 
vous  strain  and  the  emfc.rgence  of  new  professional  diseases.  Automation 
creates  new  conditions  under  which  the  old  cause  produces  somewhat 
different  consequences. 

We  may  remark  that  this  cause  has  found  a  distorted  expression  even 
in  the  bourgeois  literature  in  terms  of  a  theory  according  to  which  the 
cause  of  the  industrial  traumatism  is  the  poor  ability  of  certain  workers 
for  adapting  themselves  to  the  new  working  conditions.  The  French  physi¬ 
cian  V.  Lafitte  agrily  criticises  this  theory  and  tells  of  Vtie  "indignation 
provoking  concept  according  to  which  the  worker  must  adapt  himself  to  the 
machine  instead  of  adapting  the  working  conditions  to  the  physiological 
capabilities  of  man.  This  is  a  cruel  admission  of  the  fact  that  in  oi^ 
society  the  machine  created  by  man  enslaves  the  worker."  This  physician 
gives  an  accurate  characteristic  of  the  capitalistic  usage  of  the  machines. 


Automtioh  which  in  itself  is  a  tn&obr' victory' 0^ 
forces  of  nature  and  which  should  free  the  workiMn  from  the  cri^l  subjection 
to  the  rhythm  of  the  machine,  under  capiteiietic  conditions  brings  about 
the  opposite  results*  Richard,  the  representative  of  the  French  labor 
union  organization  "Force  Ouvrier"  stated  at  a. session  of  the  Economic 
Council  of  the  Republic  in  the  course  of 'debates  on  the  subject  of  economic 
and  social  consequences  of  automation:  '',..the  hi^ly  automated  factories 
enforce  upon  the  worker  who  has  escaped  dismissal  an  enslavement  worse 
than  that  to  which  he  was  subjected  prior  to  the  introduction  of  automation." 

The  American  labor  union  officials  in  demonstrating  the  effect  of 
automation  on  the  working  conditions  ofteri  tell  the  following  story: 

"Some  workmen  are  unable  to  keep  pace  with  auliomation.  This  happened  for 
example,  with  Stanley  lyiak.  After  his  6lst  birthday  and  after  he  had 
worked  for  27  years  as  a  fitter  at  Ford  plants,  he  was  transferred  from 
the  mechanical  shop  of  the  foundry  at  Riveh  Rouge  to  a  new  automatic  plant 
manufacturing  engines.  He  was  given  the  job  of  operating  a  new  large 
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In  plain  words  lyiak  frankly  tells  his  story:'  "The  machine  has 
approximately  80  drills,  and  machines  22  blocks  simultaneously.  You 
must  watch  it  all  the  time.  Every  minute  you  must  check  everything  to 
be  sure  that  all  is  in  working  order.  And  these  machines  have  so  many 
lights  and  switches!  There  are  about  90  lights  only!  Of  course,  it 
makes  your  head  spin. 

TrJhen  the  machine  breaks  down  the  whole  line  stops.  But  sometimes 
you  make  a  small  mistqke,  aind  this  is  bad  for  you,  for  the  foreman,  for 
the  company,  and  for, the  union." 

Thus  lyiak  was  destroyed  by  the  machine  with  the  rate  of  which 
he  could  not  cope.  Now  he  has  to  work  at  a  lower  paying  job. 

Tyiak  had  to  leave.  Others,  younger  than  he,  remain  —  luitil  such 
time  when  the  high  nervous  tension  brought  on  b7  "the  pressure  of  control¬ 
ling  complex  equipment  working  at  ah  extremely  rapid  rate  will  put  them 
out  of  commission.  However,  the  problem  of  nervous  tension  could  have^ 
been  solved  in  this  and  in  other  similar  instances  one  of  the  relatively 
simple  methods:  the  rate  of  the  machine  could  have  been  adapted  to  the 
capabilities  of  the  average  workman,  or  with  the  same  rhythm  retained 
the  workman  could  have  been  given  an  assistant,  or,  finally,  the  automatic 
production  line  could  be  equipped  with  an  automatic  control  and  regulation 
system.  However,  all  this  required  additional  expenses,  and  from  the 
point  of  view  of  the  c  sp  italist  industrialist  these  expenses  are  super¬ 
fluous  and  are  equivalent  to  throwing  their  money  away. 

Automation  is  still  in  the  initial  stage  of  its  development, _ 
therefore  the  practical  experience  of  its  adoption  is  extremely  limited. 

The  statistics  on  industrial  accidents  and  occupational  diseases  is  not 
sufficiently  detailed  to  afford  the  separation  of  the  effect  of  automatior 
from  other  causes.  The  general  data  point  only  to  the  fact  that  nervous 
breakdowns  in  many  industrial  capitalistic  countries  are  on  the  increase. 
Unfortunately  the  total  data  give  no  indications  of  the  effect  of  automa¬ 
tion  on  this  increase.  However,  although  it  is  now  as  yet  impossible  to 
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express  in  figures  the  effect  of  automation  on  industrial  accidents  and 
occupational  diseases,  the  principal  trends  are  sufficiently  apparent. 

In  the  capitalist  countries  upon  the  adoption  of  automation  the  n^ber  of 
physical  disabilities  and  diseases  was  reduced  but  the  number  of  distur¬ 
bances  and  diseases  caused  by  nervous  tension  is  on  the  imrease.  Whereas 
formerly  it  was  ttie  hands  of  the  workman  that  were  primarily  endangers  , 
today  under  the  conditions  of  automation  it  is  his  nervous  system  that 

is  exposed  to  danger,  tt  j 

The  same  pertains  to  the  working  conditions  in  general.  Under _ 

capitalism  automation  replaces  one  type  of  fatigue  with  another,  physical 
exhaustion  is  replaced  with  nervous  tension.  Investigations  performed 
several  years  ago  by  an  Ameid-can  university  resulted  in  the  following 
conclusions;  *'the  main  complaint  of  the  workers  in  the  new  automated  ^ 
factories  is  that  muscular  fatigue  is  replaced  with  psychological  strain... 
The  new  machines  eliminated  the  fatiguing  work  but  strain  resulting  from 
watching  their  work  and  controlling  their  activity  makes  the  workers 
nervous... The  work  is  easier  physically,  but  when  the  workers  go  home 

their  heads  ache  instead  of  their  backs." 

At  the  conference  on  autonation  organized  by  the  American  trade 
union  association  AFL-GIO  in  1958,  the  representatives  of  the  Rubber  and 
Plastics  Workers  Union  Joseph  Childs  and  Ralph  Bergman  said;  "Technical 
advances  and  automatic  machines  caused  the  workman  to  become  even  more 
subjugated  by  the  rhythm  of  the  machine"  and  that  as  the  result  of  auto¬ 
mation  the  tempo  of  the  machines  increased  $0^.  This  is  the  ^rect  cause 
of  the  nervous  exhaustion  of  workers.  Actually  the  problem  discussed  here 
is  the  sane  as  in  Stanley  Tylak*s  story  and  in  the  speech  of  Richasd,  the 
representative  of' the  French  labor  union  organization  Force  Ouvrier. 

From  the  technical  point  of  view  this  problem  consists  of  the 
following.  In  first  stages  of  its  development  automation  does  not  yet 
eliminate  entirely  the  necessity  for  constant  participation  of  the  worker 
in  the  course  of  the  technological  process.  For  example,  the ^workman 
must  still  supply  the  material  to  the  machine,  or  clamp  the  billets  at 
the  initial  working  position  of  the  automatic  production  line,  or  transfer 
the  semi-product  from  one  line  to  the  other,  or  adjust  the  course  of  the 
process  according  to  the  data  of  the  controlling  devices,  etc.  In  this 
manner  the  rate  of  his  work  is  directly  subordinate  to  -the  tempo  of  the^ 
machine  and  to  a  much  greater  extent  than  in  the  operation  of  nonautomated 
equipment.  This  is  undoubtedly  an  unfavorable  moment  in  the  development 
of  automation,  which,  however,  can  at  least  be  restricted  to  a  cer'ta^ 
extent  by  adjusting  the  operating  speed  of  the  automatic  production  line 
or  installation  to  the  physiological  capabilities  of  the  average  worker 
or  by  the  adaptation  of  the  workers  on  the  individual  sectors  to  the 
oparatiing  rate  of  the  autoiiiatic  equipments 

Under  the  conditions  of  the  capitalist  pursuit  of  profit  this 
aspect  is  the  technical  basis  for  increasing  the  intensity  of  work« 
However,  the  very  development  of  automation  eliminates  it*  Instead  of 
the  worker  the  automatic  regulator  adjusts  the  course  of  the  process 
according  to  the  data  of  the  apparatus o  The  automatic  devices  perform 
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the  most  complicated  operations  with  ^e  raw  material 

products.  Automation  in  its  highest  forms,  as  it  , 

Lrlier,  liberates  man  entirely  from  dii'ect  participation  in  the  industrial 
process  and  thus  liberates  him  from  subjugation  to  the  rhythm  ^he 
machine.  Man’s  duty  in  the  fully  automated  pl^t  no  longer  c^sists  of 
continuous  operation  of  the  machines  and  a  continuous  participation  to 
the  course  of  the  industrial  process*  His  new  functions  are  the  develop¬ 
ment  of  the  program  of  the  work  of  autanatic  machines,  their  adjustment 

and  reiai^s^^^  technical  possibility  is  not  yet  an  act^l  reality. 

The  work  of  tliB man  transferring  "the  semiproduct  from  one  automatic  line 
to  the  other  is  unskilled  and  therefore  pcorly  paid.  Therefore,  the 

industrialists  frequently  prefer  to  use  the  T 

declining  to  make  use  of  the  possibilities^  offered  ty  the  technologcal_ 
development.  For  example,  John  Diebold,  tfee  well  known  American  tiaeoreti- 
cian  of  automation  writes:  "Rather  than  automate  the  entire  process  the 
best  solution  appears  to  be,  and  actually  it  occurs  quite  often,  -- 
somewhere  between  the  existing  level  and  full  automation.  He  is  a3.so 
the  author  of  the  following  statement:  "An  80  or  90^  automation  of 
process  can  result  to  a  great  economy.  The  attempt  to  automate  the  remain- 
ing  ten  or  twenty  percent  might  make  the  entire  operation  unecono^ca  » 

This  discourse  is  caused  ty  the  need  for  a  "scientific^  justi  ica  on  ^ 
of  the  capitalists  who  from  purely  mercenary  motives,  to  order  to  obtain 
the  greatest  profits,  strive  to  retain  the  lower  forms  of  automation  along 
with  the  subjugation  of  the  worker  to  the  rhythm  of  the  inacl^ne.^ 

Thus,  automation  to  the  hands  of  the  capitalistic  industrialists 
serves  as  a  new  implement  for  increasing  the  intensity  of  labor  an 
lengthening  the  working  day,  a  new  weapon  for  wrtogtog  out  the  sweat, 
which  accelerates  the  premature  exhaustion  of  the  vital  forces  of  the 

working  man.  „  ,  m. 

According  to  the  communication  to  the  New  xork  Time^,  "the  _  ^ 
assistant  dean  of  the  Social  Security  School  in  New  york,^br.  Nathan  Cohen 
"warned  that  the  technical  development  aggravates  the  problem  of  psycholo¬ 
gical  health  to  America... Man  is  capable  of  producing  an  ever  increasing 
amount  of  products  dui^ing  a  shorter  period  of  time  but  he  still  Ms  no 
guarantee  tMt  he  will  participate  to  utilizing  the  ^esulta  of  the 
increased  productivity.  In  any  event  the  expanding  producti^ty  without 
a  regular  increase  to  consumption  results  to  the  fact  that  the  economic 
conditions  of  tte  worker  are  becoming  ever  more  dangerous>  his  lack  oi 
confidence  to  the  future  is  increasing  and  the  tocreasing  leisure_  tme  is 
more  of  a  threat  tMn  a  blessing."  Hardly  anything  can  be  added  *0  tnis 
characteristic  of  the  consequences  of  automation  for  the  status  of  the 
workers  in  the  capitalistic  countries.  The  words  of  Lenin  sound  as  if 
they  have  been  uttered  today:  "lAlherever  you  go  you  encousiter  at  every 
step  the  problems  which  humanity  is  capable  of  solving  , 

Canitalism  stands  to  the  way.  It  has  accumulated  mounds  of  riches  andjisae 
toe  people  slaves  of  these  riches.  It  solved  the  most  complicated  problem, 
of  technology  and  halted  the  realization  of  the  technological  impovement 
because  of  the  poverty  and  ignorance  of  millions  of  population,  because  of 
stupid  stinginess  of  a  handful  of  millionaires."  (See  V,  I.  Lenin, 
Sochineniya  ^orks7,  volume  19,  page  3U9.) 
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Chapter  III 

AUTOm'nON  UKDER  SCOIALISM 
(Past  Achievements  and  Future  Prospects) 


1«  Socialist  Industrial  Relations  are  the  Foundation  of  the  Fullest  and 
Quickest  Development  of  Automation 

Automation  offers  mankind  colossal  and  hitherto  unseen  possibilities. 
It  elevates  to  a  new  and  qualitatively  higher  level  the  productive  powers 
of  society  and  creates  the  material  and  technological  conditions  for  abun¬ 
dance.  However,  the  complete  utilization  of  these  opportunities  depends 
upon  the  social  structure  of  the  society  and  tipon  the  type  of  production 
relaticaas. 

As  it  has  been  pointed  out  in  the  .foregoing  chapter,  automation 
under  the  conditions  of  capitalism  leads  the  exacerbation  of  contradictions 
inherent  in  this  social  structure,  instead  of  plenty  it  leads  towards 
poverty.  For  modern  capitalism  the  harsh  words  of  Marx  iiave  not  lost 
their  significance:  "...a  machine  as  such  cuts  down  the  working  time 
whereas  its  capitalist  utilization  actually  lengthens  a  labor  day... in 
itself  it  relieves  the  work,  but  its  use  by  capitalism  increases  its  inten¬ 
sity... as  such  it  is  a  token  of  man’s  victory  over  the  forces  of  nature, 
but  its  actual  use  makes  a  man  a  slave  of  these  forces... in  its  essence  it 
tends  to  nncrease  the  wealth  of  the  producer,  but  in  its  capitalist  appli¬ 
cation  it  reduces  him  to  the  state  of  a  pauper,  etc.  ^ee  K.  Marx,  Kapital, 
Vol  I,  pages  itU6-Ui477. 

Automation  affirms  so  convincingly  the  bankruptcy  of  the  capitalist 
system  of  production  that  even  numerous  bourgeois  authors  are  not  in  a 
position  to  deny  this  fact.  It  is  true  they  make  every  effort  to  create 
an  impression  that  planning  and  public  control  over  production  could  be 
made  effective  under  capitalism,  but  this  is,  as  jurists  put  it,  "an 
attempt  to  commit  an  act  the  commission  of  which  in  the  manner  proposed  is 
impossible." 

In  the  foregoing  chapter  we  have  quoted  some  statements  hj 
bourgeois  authors.  Here  we  shall  only  quote  A  West  Germany  sociologist, 
Friederich  Pollock:  "Automation  may  lead  to  the  welfare  of  mankind  only 
when  a  society-wide  determination  arise  to  utilize  the  new  production 
forces  directly  and  systematically  for  the  benefit  of  mankind,  which 
condition  at  present  many  people  expect  too  optimistically  to  result  from 
its  uncontrolled  development.  Only  under  these  conditions,  "adds  Pollock, 
"the  words  of  another  West  Gerriiai^  author  (K.  K.  Doberer  —  Ya,  A)  make 
sense,  that  the  object  of  automation  is  not  to  create  the  surplus  of  labor, 
thereby  saving  on  wages  and  cutting  production  costs,  but  to  release  the 
labor  force  for  the  purpose  of  finding  solutions  for  problems  which  do  not 
serve  to  satisfy  our  immediate  needs  and  for  which  we  still  do  not  have 
spare  manpower," 
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There  is  no  question  that  Pollock  was  completely  right,  but  hxs 
words  lead  to  the  inevitable  conclusion  which,  of  course,  he  was 
of  foimiulating:  Only  under  socialism  "it  is  possible  to  utilize ^  a utom- 
tion  directly  and  systematically  towards  the  welfare  of  ma^ind.  y 

can  acquire  Lntrol  over  productive  forces  and  jjse  them 
the  good  of  humanity  only  when  ttie  means  of  production 
a  smill  group  of  exploiters  but  belong  to  the 

forces  are  no  longer  considered  as  capital  but,  in  tne  woras 
of  Engels,’  they  are  recognized  actually  and  fully  as  the  productive  orces 

of  determining  features  of  the  socialist  system  are 

the  transfer  of  political  power  to  the  working  class  and  the  transfer  of 
the  means  of  production  from  private  to  public  ^ership.  Without  this 
condition  there  is  no  socialism.  Various  defenders  of  the  capitalist 
contlive  all  they  like  In  their  nheoretWal"  exerclaee  but 

they  will  never  refute  this  proposition^ ,  n-p 

New  relations  between  men  grow  and  develop  upon  the  tiasis 

socialist  public  property.  The  exploitation  of  ^ 

abolished  and  capitalist  compfetition  disappears.  Relations  tetween  free 

and  equal  workers  in  the  socUlist  society  ^e 

relations  of  cooperation  and  feutual  help.  f 

relations  in  the  sphere  of  processes  of  pr^uption  calls  to 
and  new  possibilities  in  the  development  of  social  economy.  Among  them 
an  important  place  belongs  to  the  socialist  utilization  of  automation. 

^  Under  socialism  automation  does  not  lead  to  unemplo^ent  and^crises 
of  overproduction  because  these  phenomena 

as  such  but  of  its  capitalist  application.!  ^ee  Note/  Socialist  o^er- 
shipof  the  means  of  production  permits  systematic  and  expedient , utiliza¬ 
tion  of  all  manpower  and  material  sources  for  the  maximum  increase,  of 

social  y  interesting  point  of  view  with  which  to  fully  concur 

is  expressed  by  an  editor  of  several  American  magazines  devoted  to  the 
subject  of  auSmation,  Milton  G.  Aronson:  "Automation  does 
direct  economic  consequences.  It  cannot  make  a  sick  ^  .+ 

a  healthy  country  sick.  It  can  make  a  healthy  economy  healthier 
can,  of  course,  make  a  sickly  economy  stiU  sicker.  However,  it  cannot 
be  a  fundamental  cause  of  economic  stability  or  instabllxt.y^  • 

An  uninterrupted  growth  of  the  number  of  workers  and  employees  vn.th 
a  concurrent  rise  of  productivity  is  an  objective  and  typical  process  in 
all  socialist  nations.  Thus,  in  the  USSR,  total  industrial  production 
increased  in  19^8  as  compared  to  1928  more  than  27.times  and  the  Pro-'^cti- 
vity  of  labor  in  industry  (both  state  and  cooperative) 

The  average  annual  employiticnt  figure  of  i  f 

in  1932  showed  8,000,000  tut  in  19^8  it  increased  to  19,600,000,  i.e., 

^^^"^'^*Under  capitalism  economic  development  proceeds  with  interruptions, 
snasmodicallv,  from  upsurge  to  crisis  and  from  crisis  to  upsurge  again. 
Socialist  society  has  an  opportunity  for  uninterrupted  production  growth. 
Automation  under^ socialism  does  not  lead  to  crises  of  overproduction,  but 


-  82.  - 


on  the  contrary,  allows  one  to  satisfy  rapidly  and  fully  the  growing  needs 
of  the  whole  society  and  of  its  etreiy  niember ,  and  to  raise  the  living 
standard  of  the  population  at  a  much  more  rapid  pace  than  it  was  possible 
until  now. 

Socialist  application  of  automation  is  one  of  the  w ays ^ of  creating 
the  necessary  material  and  teqhnical  conditions  for  a  sceep  rise  in  the 
productivity  of  social  labor,  for  the  achievement  of  abundance  of  commo¬ 
dities  and  for  the  fulfillment  of  the  historical  goal  of  socialism,  that 
is  the  construction  of  a  communist  society. 

The  complete  and  thorough  autoitiation  of  all  branches  of  national 
economy  and  using  computers  to  control  the  optimum  rate  of  production 
process  are  the  characteristic  features  of  the  material  and  technical  basis 
for  communism.  Such  a  complete,  all-embracing  system  of  automation  covering 
the ‘entire  sphere  of  production  presents  one  of  the  qualitative  differences 
between  the  material-technical  base  of  communism  and  the  material-technical 
base  of  capitalism. 

Socialist  production  relations  open  up  wide  fields  for  the  develop¬ 
ment  of  automation.  The  rapid  pa cS  of  uninterrupted  growth  in  production 
and  the  constantly  growing  level  of  wages  created  the  most  favorable  con¬ 
ditions  for  the  introduction  of  automation  into  all  branches  of  the 
national  econoity.  The  growing  needs  on  the  part  of  the  people  for  various 
commodities  require  an  accelerated  pace  for  the  introduction  of  automation, 
whereas  the  steadily  increasing  purchasing  power  of  the  population  makes 
it  possible  and  necessary. 

The  scope  of  automation,  as  well  as  the  scope  for  using  machinery 
in  general,  is  much  broader  under  socialism  than  under  capitalism.  A 
capitalist  enterpriser  does  not  pay  for  the  labor  of  his  worker,  he  pays 
only  the  price  of  such  labor.  Therefore,  as  far  as  he  is  concerned  the 
problem  of  how  far  to  go  with  automation  is  determined  merely  upon  the 
difference  between  the  price  of  automatic  equipment  and  savings  on  wages. 
Under  socialism  these  limits  are  determined  by  the  consideration  that 
labor  expended  for  building  automated  equipment  must  be  less  than  the 
total  labor  saved  as  a  result  of  the  use  of  such  equipment.  Hence  the 
break-even  point  is  reached  sooner  under  the  socialist  system  as  compared 
to  the  capitalist  system,  much  as  the  value  of  daily  work  exceeds  the 
value  of  its  small  portion  corresponding  to  the  worker’s  wage.  It  must 
further  be  taken  into  consideration  that  under  socialism  the  introduction 
of  automation  is  fully  justified  in  those  instances  when  its  result  is 
not  just  a  material  return  but  also  the  improvement  of  working  conditions, 
increased  safety,  avoidance  of  retaining  personnel,  in  areas  harmful  to 
health,  etc. 

Public  ownership  of  the  means  of  production  and  socialist  planning 
of  the  national  econony  offer  an  opportunity  to  plan  the  distribution  of 
manpower  and  equipment  for  the  purpose  of  working  out  the  basic  and 
decisive  problems  of  technical  development,  making  these  results  widely 
available  and  utilizing  them  in  all  branches  of  the  natioml  economy  to 
maximum  advantage.  Under  capitalism,  however,  the  competitive  struggle 
of  monopolist  groups  inevitably  leads  to  an  ever  greater  dispersal  of  effort 
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ahd  equipment.  Likewise,  parallel  activities  are  carried  out  in  d  number 
b-f  places  without  necessary  coordination  and  Without  exchange  of  experiences 
and,  naturally,  without  using  such  achieved  results  for  generaljrogress. 

Tinder  socialism,  for  example,  there  are  no  such  hindrances  in  t^  way  or 
technical  progress  as  commercial  secrets  or  patent  limitations  by  means  of 
which  cmitalist  enterprisers  deprive  their  competitors  of  the  opportuni¬ 
ties  to  use  their  discoveries  and  inventions  thereby  holding  back  the 
widespread  introduction  of  technical  innovations  in  the  idiole  sphere  o 

national  economy.  xi. 

The  planned  manner  of  introducing  autc»nation  into  the  national 

economies  of  socialist  countries  makes  it  possible  to  keep  it  'th® 

control  of  society.  The  impossibility  of  such  control  in  an  anarchistic 
and  spontaneously  developing  econony  of  capitalist  countries  is  one  , 
the  causes  of  social  disasters  confronting  the  workers  in  bourgeois  states. 
Using  this  advantage  of  socialism  Over  capitalism  the  21st  Congress  of  the 
Communist  Pariy  of  the  Soviet  Union  declared  to  their  resolution:  to 

connection  with  the  fact  that  steps  toward  mechanization  and  broader  auto¬ 
mation  of  production  are  not  only  important  economically,  but  possess  a 
great  social  significance,  the  Congress  directs  the- Central  Committee^ of 
the  Party  and  local  party  agencies  to  carry  out  an  unremitting  control 
over  implementation  of  all  the  neceOsary  steps  for  complete  mechanisation 
and  a utomation  of  industry. "  ^ee  Kbterialy  vneocherednogo  XXI  s  yezda 
KPSS  /Secords  of  the  Extraordinary  XXI  Congress  CPS^,  Gospolitizdat, 

*  To  be  able  to  carry  out  the  conversion  to  complete  automation 
wflthin  the  shortest  period  of  time  and  with  utmost  conservation  of  equip¬ 
ment  and  manpower,  it  is  necessary  to  carry  out  a  wide  coordination  of 
all  the  efforts  for  the  development  of  auto^tion  to  accordance  with  a 
sin^e  general  plan  for  the  entire  country.  An  exceptionally  important 
part  is  played  by  a  scientific  selection  of  the  most  important  protoiype 
production  cmters  to  various  branches  of  industry,  the  concentration  of 
the  main  forces  of  science  and  technology  for  the  purpose  of  working  out 
the  problems  of  complete  automation  of  these  centers,  coordination  of  the 
results,  and  a  system  for  making  all  such  information  available  to  all 
similar  or  related  types  of  production  centers  and  factories. 

Already  to  the  Soviet  Union  steps  to  this  direction  are  being  taken 
on  a  large  scale.  For  example,  ever  since  1956  pilot  types  of  completely 
automated  factories  are  being  developed  to  the  food  todustiy.^  Thus  the 
problem  for  all-round  automation  to  raw  sugar  and  sugar  refining  plants, 
four  tjrpes  of  oil  and  fats  industry,  lour  types  of  bread  baking  factories, 
canneries,  alcohol  distilleries,  breweries,  etc.  are  being  solved. 

Experience  gained  in  the  design  construction  and  operation  of  these  experi¬ 
mental  completely  automated  plants  will  to  the  future  be  e^anded  to  cover 
both  the  existing  plants  ani  those  under  construction.  Likewise,  to  the 
chemical  industry  design  work  is  being  carried  out  towards  tl*e  developraent 
of  prototype  complete  automation  of  four  nitrogen- fertilizer  plants,  a 
tire  plant,  to  the  contact  method  of  producing  sulfuric  acid  and  in  the 
production  of  weed-killers,  benzidine,  a  double  superphosphate,  polyethylene, 
synthetic  alcohol,  etc. 
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¥ork  in  this  direction  is  of  exceptionally  great  significance  because 
the  correct  selection  of  typical  objectives  and  the  concentration  of  main 
forces  in  the  development  of  "Uieir  complete  automation  will  provide  the 
solution  of  basic  theoretical,  technical  and  economic  problems  for  the 
broad  implementation  of  complete  automation  in  the  national  economy  within 
a  relatively  short  period  and  with  greater  effect*  The  availabilily  of ^ 
practical  examples  of  complete  automation  in  the  more  important  production 
spheres  will  be  a  dependable  basis  for  further  development  of  automation 
of  the  entire  national  economy  on  a  high  scientific  and  technical  level* 

Following  the  example  of  the  Soviet  Union,  other  countries  of  the 
socialist  camp  envisage  in  their  national  economic  plans,  the  creation  of 
model  experimental  completely  automated  deparianents,  production  units,  and 
whole  enterprises  in  the  fundamental  branches  of  industry. 

Capitalist  pursuit  of  profits  consistently  directs  available  man¬ 
power  and  materials  toward  the  solutidn  of  only  those  problems  which  pro¬ 
mise  an  immediate  return*  Social-ist  industrial  relations  produce  a 
different  result.  For  the  purpose  of  creating  a  scientific  project  they 
will  readily  concentrate  the  best  scientific  and  technical  forces,  and 
furnish  them  with  the  necessary  material  means  for  the  solution  of  such 
problems.  This  may  not  bring  about  an  j^ediate  economic  return  but  will 
help  to  carry  out  a  revolutionary  leap  in  the  development  of  Science  and 
technology  in  the  future.  This  is  witnessed  for  example  by  the  well-kn^ 
achievements  of  Soviet  science  and,  technology  in  areas  of  peaceful  appli¬ 
cation  of  atomic  energy,  launching  of  artificial  earth  satelites,  cosmic 
rockets,  etc. 

The  same  statement  holds  true  as  far  as  the  scientific  development 
of  the  principles  of  automation  is  concerned.  For  example,  one  of  ihe 
most  important  problems  of  automation  is  the  development  of  the  theory  of 
non-linear  systems  of  automatic  controls.  Inasmuch  as  this  theory  is  still 
insufficiently  developed,  the  results  of  research  in  this  sphere  are  More 
of  theoretical  than  practical  value.  For  the  future,  however,  this  work 
is  of  exceptional  importance.  The  solution  of  fundamental  problems  of 
the  theory  of  non-linear  systems  will  not  only  greatly  expand  the  field 
of  application  for  automatic  controls,  but  will  guarantee  the  creation  of 
more  dependable  and  economical  systems  than  the  currently  existing  linear 
systems  of  automatic  controls.  It  is  no  accident  that  in  the  development 
of  the  theory  of  non-linear  systems,  Soviet  science  has  substantially 
overtaken  the  scienOe  of  capitalist  countries.  This  fact  is  at  present 
recognized  even  by  bourgeois  specialists  on  automation. 

One  of  the  most  important  prerequisites  for  rapid  development  in 
automation  is  the  availability  of  highly  qualified  specialized  personnel. 
This  condition  holds  true  for  aiy  form  of  technical  development  and  even 
more  so  for  automation  which  sets  before  science  and  technology  unusually 
important  and  complex  problems.  Almost  all  the  authors  writing  in 
capitalist  countries  about  automation  consider  that  from  a  technical  view¬ 
point  the  greatest  hindrance  is  a  lack  in  sufficient  numbers  of  engineers 
and  technicians.  Advantages  of  the  socialist  political  structure,  offering 
the  wide  masses  free  access  to  education,  are  clearly  displayed  by  a 
comparison  of  the  training  pace  of  engineers  in  USSR  and  in  capitalist 
countries. 
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Only  where  industrial  relations  of  a  socialist  type  prevail,  with 
public  owned  industrial  facilities,  it  is  possible  to  fully  utilize  the 
immense  advantages  of  the  modern  accounting  technique  for  the  developnent 
of  the  productive  powers  of  a  country.  "In  the  very  tieav  future,"  write 
Academician  A.  Blagonravov  and  B,  Semkov,  "in  Gosplan  ^tate  Planning 
Committee?  USSR,  in  TsSUTTsentral’noye  Statisticheskpye  Upravleniye— 
Central  Statistical  Administratiorj/  USSR*  in  gosplans  of  individual 
republics,  and  in  sovnarkhoz  organisations  Councils  of  National  Economjy , 
computer  centers  must  be  established  which  will  continuously  receive^ 
coded  information  through  communication  channels  for  further  processing. 

A  machine  takes  care  of  all  this  very  quickly  and  accurately.  There  will 
not  only  be  a  possibility  to  digest  current  information,  but  also  to 
develop  optimum  variations  in  the  plans  for  the  national  economy.  Less 
complicated  electronic  computing  machines  will  be  needed  in  various  enter- ^ 
prises  for  planning  and  accounting.  As  a  result  a  whole  network  of  comput^g 
centers  and  stations  will  be  established  all  over  the  country  and  connected 

to  a  unified  system."  ^  . 

A  very  important  factor j  which  is  entirely  absent  and  impossible 
under  conditions  of  capitalism,  in  the  accelqratipn,  of  ;  development  in  ^  ^ 
automation  in  socialist  countries  is  "the  creative  initiative  of  the  wording 
masses.  Development  of  automation  in  socialist  countries  became  a  vital 
concern  of  the  workers,  a  veritable  nation-fwide  movement.  It  is  characteris¬ 
tic  that  the  first  automatic  line  in  the  USSR,  which  was  put  into  Operation 
in  the  Stalingrad  Tractor  Plant  in  1939,  was  constructed  under  the  guidance 
of  a  worker  and  inventor  of  the  STZ  ^talingradskiy  Traktornyy  Zavod  — 
Stalingrad  Tractor  Plan;j^  mechanic,  I.  P.  Inochkin,  There  are  a  number 
of  examples.  Among  them  the  Darnitsky  bread  factory,  the  first 

automatic  baking  plant  in  USSR,  was  built  and  assembled  in  accordance  with 
the  design  of  engineer  Pevnev  by  a  collective  group  of  bakers  of  the  city 
of  Kiev.  In  the  capital  of  the  Ukraine  there  was  not  a  single  baking 
establishment  which  did  not  participate  in  the  ccnstruction  of  this  auto¬ 
matic  bread  factory,  The  first  device  in  the  world  for  automatically 
driving  a  tractor  was  created  and  tested  in  actual  field  conditions 
tractor  driver  and  inventor,  I.  G.  Loginov.  The  collective  bo^  of  the 
"Freser"  factory  in  Moscow  developed  a  long-term  seven-year  plan  for 
all-round  automation  oi'  production.  the  end  of  1958  laborers  in 
this  plant  set  up  for  production  eight  automatic  lines  by  means  of 
modernizing  the  existing  equipment. 

A  powerful  new  incentive  to  national  creative  initiative  was  given 
by  a  communication  concerning  the  con*;ocation  of  the  June  (1959)  Plenary 
Meeting  of  TsK  /?sentral'iyy  Komitet  —  Central  Committee/  CPSU  and 
their  resolution.  It  is  a  characteristic  feature  of  socialist  competition, 
displayed  in  the  course  of  carrying  out  the  program  set  up  by  the  plenary 
meeting,  that  various  colle;tive  groups  in  the  country  accepted  committments 
to  speed  up  the  introduction  of  complete  mechanization  and  automation  of 
production.  Daily' reports  in  the  press  testify  to  numerous  cases  shoviing 
an  upsurge  in  the  mass  technical -creative  work  of  the  workers  in  the  USSR. 
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The  number  of  trained  specialists  vrith  college  and  high  school 
level  education  in  the  national  econony  of  USSR  reached  towards  the  end 
of  19,^8  about  7,500,000,  i.e.  39  times  as  many  as  in  1913.  In  Soviet 
universities  and  colleges  study  approximately  four  times  as  mar^jr  students 
as  in  England,  France,  West  Germany,  and  Italy  combined.  The  schools  of 
higher  learning  in  USSR  graduate  almost  three  times  as  many  engineers 
as  similar  schools  in  the  USA.'  According  to  an  evaluation  of  a  sub- 
committee  of  US  Congress,  the  Soviet  Union  graduates  every  year  from  30 
to  UO  times  as  mar^  specialists  witti  a  high  school  level  of  technical 
education  as  the  USA.  During  the  period  1959-1965  the  USSR  will  educate 
1,9  times  as  many  engineers  for  industry,  construction,  transportation 
and  communication  as  in  the  previous  seven  years.  The  greatestrate  of 
growth  in  training  technical  specialists  is  anticipated  in  chemical  tech¬ 
nology,  automation,  radio  and  electronics,  end  other  branches  of  new 

technology.  .  -  ' 

In  other  countries  of  the  socialist  camp  the  rate  of  preparing 
specialists  is  also  considerably  higher  than  in  capitalist  countries. 

For  example,  in  1956  for- every  10,000  residents  of  GDR  there  were  36.1 
students  in  colleges  and  universities  including  10.3  attending  technical 
colleges.  Corresponding  numbers  in  West  Germany  are  26,6^ and  5»6. 

There  is  no  need  to  emphasize  that  superiority  in  the  trajjiing  of 
sonnel  helps  solve  problems  in  the  development  of  automation  in  countries 
of  the  socialist  camp  very  much  faster  than  in ^capitalist  countries. 

A  V6ry  iidportanti  condiliion  foi*  substantrially  accel© rating 
development  of  automation  as  well  as  for  finding  greater  opportunities 
for  its  utilization  is  the  standardization  of  automatic  equipment.  Ihe 
best  designs  and  engineering  solutions  should  be  widely  used  and  a^universal 
and  unified  system  of  devices  and  equipment  of  automation  constructed  along 
the  principle  of  building  block  machine  tool  components.  This  system  is 
under  active  development  in  the  Soviet  Union.  Initial  steps  were  ma  ®  ^ 
this  direction  in  some  other  countries  of  the  socialist  camp.  This  will 
substantially  help  to  increase  the  serial  production  of  mechanical  compo¬ 
nents  of  automation,  lower  their  costs,  and  improve  their  quality  and 
applicability.  These  steps  can  be  taken  only  under  socialism.  ^  CompetitiTC 
struggle  in  capitalist  countries  leads  to  a  great  diversification  in  models 
of  functionally  similar  devices  and  machines. 

The  influence  of  capitalist  industrial  relations  upon  the  imple- 
m.entation  of  automation  is  very  obvious  when  it  comes  tp  utiliz^g  the 
possibilities  of  electronic  computers.  In  some  capitalist  countries 
calculating  machines  are  fairly  widely  utilized  for  automation  of  office 
work,  such  as  for  accounting  piirposes,  economic  calculations,  etc. 

However,  these  machines  are  not  used  for  operations  beyond  the  frameworx 
of  individual  businesses,  at  best,  they  are  utilized  in  the  operations  ^ 
of  monopolistic  groupings.  Socialism  will  create  much  greater  opportuni¬ 
ties  for  the  utilization  of  these  machines.  The  use  of  computers  in  a 
state-wide  system  of  accour.ting,  statistics,  control,  planning  and  manage^’ 
ment  of  the  whole  national  economy  of  a  country  will  result  in  an  immense 
saving  of  manpower  and  equipment  which  is  feasible  only  under  socialism. 
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Workers,  engineers  and  technicians  of  enterprises  and  construction 
projects  of  Moscow,  Leningrad,  Oorkiy,  Zaporozhye,  and  Dnepropetrovsk 
Oblasts,  as  well  as  of  the  Byelorussian  SLR,  resolved  to  raise  their 
socialist  committments  by  means  of  broad  introduction  of  new  tectoiques 
in  mechanization  and  automation  ahd  reconstructing  and  enlarging 
existing  plants  without  ar^r  increase  of  capital  investment  and  to  com¬ 
plete  ahead  of  time,  achieving  by  l963*196U,  the  level  of  industrial 
production  originally  scheduled  for  1965*  The  Central  Committee  of  CPSU 

approved  this  valuable  initiative.  x  j  n 

In  other  socialist  countries  the  workers  also  contribute  materially 
to  the  development  of  automation.  In  Czechoslovakia,  for  example,  out 
of  six  substations  in  the  distributing  network  of  an  electric  power  sys¬ 
tem  which  were  changed  to  remote  control,  four  were  equipped  with  units 
built  in  accordance  with  the  ideas.pf  the  innovators.  Inventors  among 
the  workers  of  the  Ostrava  coal  fields  created  automatic  conveyor  belts 
for  underground  transportation  equipped  with  ah  automatic  fire  extinguishing 
arrangement.  Before  I962  all  the  onder^ound  conveyor  belt  lines  in  the 
Ostrava  coal  fields  will  be  similarly  equipped...  Factory  emplcyees  invented 
and  introduced  into  actual  use  in  the  foundry  department  of  the  "Grafostrc^" 
plant  in  the  city  of  Irzhikov  an  automatic  molding  machine,  superseding^ 

12  nonautcmatic  ones  previously  in  use.  In  a  group  of  chemical  enterprises 
in  the  city  of  Przherov,  innovators  succeeded  in  automating  contact  apparatus 
as  well  as  drying  and  absorbing  chambers  for  the  production  of  sulphuric 
acid  by  the  contact  process. 

Workers  of  socialist  countries,  as  distinct  from  their  comrades 
in  capitalist  countries,  are  not  afraid  of  automation.  They  do  not  fear 
that  automation  may  deprive  them  of  work,  lower  their  eamings,  or  cause 
deterioration  in  their  working  conditions.  On  the  contrary,  they  use 
maximum  efforts  to  speed  up  automation .  The  broad,  constantly  developing, 
creative  initiative  of  people  at  large  widens  the  scope  for  introducing 
automation  in  socialist  countries. 

Thus  socialism  has  all  the  possibilities  to  promote  automation  at 
a  much  faster  pace  than  capitalism.  This  fact,  by  the  way,  is  well 
understood  even  by  representatives  of  bourgeois  economic  science.  Paul 
Eintsig  for  example,  expresses  serious  concern  that  communist  propaganda 
may  succeed  in  convincing  people  of  the  possibility  of  speedier  development 
of  automation,  which  moreover  would  not  have  harmful  consequences  as  fa’r 
as  the  interests  of  the  working  classes  are  concerned.  The  fears  of 
Mr.  Eintsig  are,  of  course,  hot  unfounded.  It  is  only  necessary  to  make 
his  reasoning  scanewhat  more  precise.  It  is  not  so  much  propaganda  as 
actual  facts  which  convincingly  persuade  workers  of  capitalist  countries 
that  socialism  may  develop  automation  veiy  much  faster  than  capitalism. 

It  is  proven  by  fact  that  automation  under  socialism  is  not  only  free  from 
harmful  consequences  to  the  working  class  but,  on  the  contrary,  benefits 
it  greatly  in  substantially  raising  the  standard  of  living. 

All-round  automation  of  productive  processes  under  socialism  and 
the  introduction  in  all  branches  of  industry  of  completely  automated 
systems  will  increase  many  times  the  productivity  of  labor.  Public  owned 


industry  will  reach  such  levels  that  all  necessary  commodities  will  be 
produced  in  quantities  which  will  satisfy  fully  the  ever-growang  require¬ 
ments  of  sociely  and  its  laembers. 

Wide  automation  of  production  in  socialist  society  fundamentally 
eases  and  improves  working  conditions,  changes  its  nature,  raises  the 
cultural  and  technical  level  of  workers,  and  creates  conditions  leading 
to  the  eliihination  of  the  distinction  between  intellectual  and  manual 
work. 

In  connection  with  the  reduction  of  time  spent  at  present  for  the 
production  of  material  well-being,  there  will  be  a  wide  opportunity  for 
combining  employment  in  industiy  with  activities  in  the  fields  of  science, 
art,  etc*  Thereby  the  last  ti’aces  of  the  old-fashioned  division  of  labor 
will  be  eliminated.  . 

Progress  in  techriology  leads  towards  the  elimination  of  differences 
between  the  two  existing  forms  of  socialist  ownership  and  towards  their 
amalgamation  in  one  form  of  public  ownership,  gradiially  changing  agricul¬ 
tural  occupations  into  just  another  form  of  industrial  labor.  All-round 
autcHiiation  covering  all  forms  of  production  will  be  a  major  factor  in 
eliminating  the  existing  essential  differences  between  cities  and  villages. 

Comrade  N,  S.  Khrushchev  in  his  report  at  the  extraordinary  21st 
plenary  congress  of  the  CPSU  said;  "In  the  course  of  further  development 
in  socialist  industry,  resting  upon  a  new  material  and  technological 
basis  and  as  a  result  of  closer  relations  between  schools  and  industry, 
a  gradual  process  of  erasing  the  substantial  differences  between  intellectual 
and  manual  labor  will  take  place.  As  people  undergo  an  all-round  develop¬ 
ment,  work  will  become  for  them  the  most  vital  requirement.  This  will 
be  furthered  by  a  planned  shortening  of  the  working  day  and  the  improvement 
in  working  conditions.  When  automation  will  be  introduced  in  all  branches 
of  industiy  and  when  man  will  become  master  of  the  machine,  he  will  have 
to  spend  less  time  and  effort  for  the  production  of  cOTimodities.  Labor 
which  is  still  occasionally  hard  and  tiresome  will  change  into  a  source 
of  pleasure  and  joy  of  a  healthy  and  well-rounded  man,"  ^^ee  Materialy 
vneocherednogo  XXI  s"yezda  KPSS,  Page  8^. 

Automation  is  one  of  the  most  important  prerequisites  for  the 
solution  of  the  fundamental  economic  problem  of  USSR,  Even  bourgeois 
public  figures  are  beginning  to  understand  this.  For  example.  West  German 
economist  Bittorf,  warning  capitalist  countries  against  underestimating 
the  successes  of  the  development  of  automation  in  USSR,  writes;  "Nowhere 
is  the  appearance  of  continuous  automatic  production  processes  so  welcome 
and  electronic  control  systems  accepted  with  such  profound  satisfaction 
as  in  the  Soviet  Union,  Judging  from  existing  information,  the  creation 
of  fully  automated  production  capacities  are  much  more  energetically 
supported  in  Russia  than  in  the  USA,  The  Soviet  Union  sees  the  chances 
which  are  offered  by  the  new  technology."  Chances  are,  according  to  the 
sound  judgment  of  Bittorf,  that  the  Soviet  Union  by  concentrating  its 
attention  upon  the  development  of  automation  will  be  able  within  a  few 
years  to  exceed  the  economic  strength  of  the  West. 
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Victory  in  the  economics  competition  between  socialist  and  capitalist 
systems  is  principally  connected  with  the  level  of  productivity  of  public 
owned  industrial  enterprises.  Lenin  wrote s  "Productivity  of  labor  is, 
in  the  final  count,  the  most  important  factor;  fpr  the  victory  of  the  new 
social  structure.  Capitalism  established  a  level  of  product!^ ty  unheard 
of  under  the  system  of  serfdom.  Capitalism  can  be  finally  defeated  and 
will  be  finally  defeated  when  socialism  creates  a  newer  and  much  higher 
productivity  of  labor.”  Mee  V.  I.  Lenin.  Sochineniye,  Vol  29,  page  39U/.^ 
Automation  is  at  present  the  most  potent  tool  for  a  rapid  increase 
in  the  productivity  of  labor.  The  rate  of  development  of  automation 
therefore  is  exceptionally  important  for  the  solution  of  the  fundamental 
economic  problem  of  USSR,  for  the  victory  of  socialism  in  economic  _ 
competition  with  capitalism,  and  for  the  creation  of  a  communist  society.^ 
The  victory  of  socialism  in  thb  ecpporaic  ccppetition  with  capitalim 
and  the  attainment  of  the  ecpnomic  level  of  the  most  developed  cap^alist 
country,  the  USA,  is  only  one  step  in  the  building  of  communism, 
taking  the  highest  level  achieved  by  capitalism,-  socialist  countries  will 
march  ahead  creating  a  new  and  most  productive  form  of  social  labor.  The 
foundation  of  this  process  is  technological  progress,  above  everything, 

the  development  of  automation.  ^  xv  ot-4- 

”The  Congress  considers”,  it  is  said  in  the  resolution  of  the  21st 
Congress  of  the  Communist  Party  of  the  Soviet  Union  based  on  the  report 
by  comrade  N.  S.  Khrushchev,  "That  the  determining  prerequisite  for  the 
successful  fulfilment  of  the  seven-year  plan  and  for  the  creation  of  the 
material  and  technological  basis  of  communism  is  the  broadest  implementation 
of  the  new  technique  of  complete  mechanization  and  automation  of  industrial 
processes  together  with  greater  specialization  and  closer  cooperation  in 
all  branches  of  national  econony,”  ^ee  Materialy  vneocherednogo  XXI 
8”Yezda  KPSS,  page  lU|7« 


2.  Development  of  Automation  in  the  Countries  of  the  Socialist  C^p 

Until  quite  recently  economic  competition  between  socialism  and 
capitalism  consisted  i'l  the  competition  between  the  Soviet  Union  on  the 
one  side  and  capitalist  countries  on  the  other.  Ever  since  socialism 
ceased  to  be  confined  to  one  country  and  a  world-system  of  socialist 
economy  .came  into  existence,  economic  competition  between  socialism 
capitalism  acquired  the  character  of  a  competition  between  two  world-wide 
systems.  At  present  the  socialist  side  of  this  competition  is  fepresented 
not  merely  by  one  country,  but  by  a  whole  group  of  countries. 

Economics  is  the  main  field  upon  which  this  peaceful  struggle 
between  socialism  and  capitalism  is  taking  place.  The  results  of  tWs 
economic  competition  of  two  diametrically  opposed  social  and  economic  _ 
systems  will  determine  in  ovr  time  the  whole  course  of  world  development. 

In  the  countries  of  socialist  camp  the  most  intense  development 
of  national  economies  is  taking  place.  "A  rapid  pace",  emphasized 
Comrade  N.  S.  Khrushchev  in  his  report  at  the  XXI  congress  of  the  Communist 


-  90  - 


Party  of  the  Soviet  Union,  "iq  the  universal  feature  of  sociaHsm  witnessed 
by  the  experiences  of  all  countries  of  the  socialist  camp.”  j/pee  Materialy 
TOeocherednogo  XXI  s”yezda  KPSS,  page  Industrial  production  in 

socialist  countries  increased  five. times  by  19$8  as  compared  to  the  rate 
of  production  in  their  territories  in  1937.  The  gross  national  product 
of  the  USSR  increased  36  times  tqr  1958  compared  to  1913.  The  Chinese 
People's  Republic  increased  its  industrial  production  during  the  period 
of  1950-1958  approximately  10  times.  Industrial  production  in  1958 
increased  in  Poland  as  compared  with  the  pre-war  level  5.5  times,  in 
Czechoslovakia  3.3  times,  in  the. .German  Democratic  Republic  by  more  than 
2,5  times,  in  Rumania  ly  nearly  li  times,  in  Hungary  by  more  '^han  h  times, 
in  Bulgaria  approximately  9  times,  in  Albania  18  times,  and  in  the  Korean 
People’s  Democratic  Republic  industrial  production  increased  3.5  times  as 
compared  to  19U9.  . 

In  the  course  of  rapid  development  of  the  national  economies, 
industry  now  acquired  a  predominant  part  in  most  countries  of  people’s 
democracy.  Poland,  Hungary,  Rumania,  and  Bulgaria  became  industrial 
agrarian  countries  with  a  well  developed  heavy  industry.  The  Chinese 
People's  Republic  from  an  agrarian  country  is  becoming  an  industrial 
agrarian  country.  In  1937-1939  the  diare  of  industry  in  the  gross  national 
product  of  both  industry  and  agriculture  was  equal  to  2U,8$  in  Bulgaria, 
23.2^  in  China,  U7.W  in  Poland,  28,2^  in  KNDR  /Koreyskaya  Narodno- 
Demokraticheskaya  Respublika  —  Korean  People's  Democratic -Republic/ 

(I9ii6),  and  57^  in  Czechoslovakia.  In  1957  this  coefficient  was  alreatty 
68.3^  in  Bulgaria,  U6,9^  in  China,  71.9^  in  Poland,  63. in  KHDR  ,  and 
70^  in  Czechoslovakia  (1956). 

Socialism  has  already  fully  proved  its  colossal  superiority  over 
capitalism  as  far  as  the  pace  of  development  of  industry  is  concerned. 

The  volume  of  production  in  USSR  in  1958  as  compared  with  1928  increased 
28  times.  Industrial  development  in  USA  in  1958  exceeded  the  level  of 
1928  approximately  2,5  times,  in  England  1.9  times,  and  in  France  2  times. 
The  average  annual  industrial  rate  of  growth  during  the  last  five  years 
(195U-1958)  throughout  the  whole  socialist  camp  was  11^,  whereas  in  the 
whole  capitalist  world  it  was  less  than  3^.  In  per  capita  production, 
the  world  socialist  system  taken  as  one  unit  has  already  caught  up  with 
the  c^italist  system. 

In  this  new  stage  of  economic  competitiori  with  capitalism  the  goal 
of  the  socialist  world  system  is  to  achieve  preponderance  over  the  capi¬ 
talist  system  in  world  industrial  putput,  to  overtake  the  most  developed 
capitalist  countries  in  the  productiirity  of  communal  labor  and  to  exceed 
them  in  per  capita  production  and  to  insure  the  highest  living  standard 
in  the  whole  international  sphere.  This  will  be  a  world-i'd.de  historical 
victoxy  of  socialism  in  ita  peaceful  competition  with  capitalism  on  the 
international  stage. 

The  tremendous  advantages  of  socialism  over  capitalism  offer  the 
socialist  world  system  a  chance  to  solve  this  historical  task  within  the 
shortest  period  of  time.  . 


Even  now  the  Soviet  Union  exceeds  USA*  which  is  economically  the 
most  advanced  capitalist  nation,  not  only  in  the  rate  of  industrial 
growth  but  also  in  absolute  figures  of  aniiaal  increase  of  the  most  important 
types  !of  industrial  output.  As  a  result  of : completing  the  seven-year  plan, 
the  Soviet  Union  by  1965  in  the  absolute  figures  of  production  in  some 
of  the  most  important  types  of  industry  will  exceed  and  in  others  will 
approach  the  present  level  of  industrial  output  of  USA*  By  that  time  the 
per  capita  and  total  production  of  the  more  important  agricultural  products 
will  exceed  the  present  US  level.  Making  An  allowance  for  the  rate  of 
growth  of  population  in  the  USSR  as  well  as  in  the  USA  some  five  years 
longer  will  be  needed  for  the  Soviet  Union;  to  catch  up  and  overtake  USA 
in  per  capita  industrial  production.  ^  "tiiat  time,  and  possibly  sooner, 
the  Soviet  Union  will  achieve  the  first  place  in  ihe  world  as  far  as  both 
total  and  per  capita  production  is  concerned. 

The  coraraunist  party  of  China  set  a  goal  of  catching  up  with  England 
in  the  Volume  of  production  of  the  more  important  industrial  products 
within  approximately  10  years,  in  1958  the.  rate  of  industrial  production 
growth  in  the  KNR  ^j^itayskaya  Kartdnaya  Respublika  —  Chinese  People |s 
Republic7  was  66%  as  compared  to  1957 •  A  further  increase  of  25*6^  in 
1959  is  foreseen  in  the  total  value  of  indsistrial  output  as  compared  to 
1958.  . ’ :  /  ■ 

Czechoslovakia  already  occupies  on  a  per  capita  basis,  as  far  as 
coal  production  is  concerned,  the  ninth  place  in  the  world,  in  the  production 
of  brown  coal  the  second  place,  cast  iron  —  eigh'tti  place,  steel  ~  seventh 
place,  footwear  —  first  place,  railroad  freight  cars  —  second  place, 
motorcycles  and  washing  machines  —  first  place.  In  the  production  of 
equipment  for  the  chemical  industry  on  a  per  capita  basis  Czechoslovakia 
has  cau^t  up  with  West  Germany  and  has  overtaken  the  USA,  in  the  production 
of  metal  cutting  machine  tools  and  press  forging  equipment  Czechoslovakia 
considerably  exceeds  France  and  England,  is  on  the  same  level  as  West 
Germany,  and  is  only  slightly  behind  the  USA.  hy  1965  it  is  intended  to 
increaseethe  volume  of  industrial  output  in  Czechoslovakia  by  90-9$%  as 
compared  to  1957. 

As  a  result  of  this  effort  Czechoslovakia  will  exceed  in  per  capita 
production  England  and  West  Germany,  and  in  most  of  the  basic  t3rpes  of 
industry,  the  USA,  For  exanple,  in  1958  the  per  capita  steel  production 
reached  U3U  kg  ^ilogram^  in  the  USA,  I|l5  kg  in  West  Germany,  ii02  kg  in 
England,  and  324  kg  in  France,  whereas  in  19o5  Czechoslovakia  will  produce 
739  kg  of  steel  per  capita.  In  cement  production  Czechoslovakia  will  reach 
6oU  kg  per  capita  in  1965>  whereas  in  USA  the  per  capita  production  of 
cement  was  315  kg  in  1958,  362  kg  in  West  Germary >  219  kg  in  England,  arid 
318  kg  in  France. 

In  the  German  Democratic  Republic  the  total  industrial  production 
will  increase  88/S  during  tho  period  cf  implementing  the  seven-year  plan 
1959-1965  in  the  development  of  the  national  ecOnony  as  compared  to  1958 .. 

The  productivity  of  labor  in  the  nationalized  industry  will  increase  by 
85^  before  1965. 

The  Polish  People’s  Republic  plans  to  increase  the  industrial 
production  volume  ly  8o^  by  1965  as  compared  to  the  1958  level. 
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In  Bulgaria  the  volume  of  total  national  industrial  output  will 
increase  by  1965  as  compared  to  1957  three  or  four  times.  During  1959  it 
was  anticipated  that  the  volume  pf  industrial  f 

as  compared  to  1958.  This  increase  alone  is  2*5  tajes  as  large 
the  whole  annual  industrial  output  of  capitalist  m^ria  in  1?39. 

The  workers  of  the  Korean  People’s  Democratic  Republic  intend  to 
complete  their  first  five-year  p5.an  (1957-1961)  in  its  min 
within  three  years  and  to  overtake  in  per  capita  production  during  e 
next  few  years  Japan  which  is  economically  the  most  advanced  capitalist 

ooontxy^^sia.^^^  in  the'report  of  Comrade  M.  S.  Khrushotev  f 
21st  congress  of  the  CEBO.  a  common  line 

ment  is  coming  into  existence.  Due  to  careful  planning  inheren 
socialist  system,  formerly  backward  countries  leaning  upon  the  e^erience 
and  help  of  other  socialist  countries  quickly  ^ke  up  ^ 

bring  into  line  their  economies  aftd  culture.  ^Starting  with  a  pr  ^ 

scientific  and  objective  analysis  of  the  processes  and  trends  in  developing 
a  world-wide  socialist  system.  Comrade  N.  S.  Khrushchev  advanced  in  hi., 
report  to  the  21st  congress  Of  CPSD  the  most  Important  theoretical  Pro¬ 
position  which  states  thati-«... Socialist  countries,  successfully  utilizing 
the  inherent  possibilities  Of  the  .socialist  system,  will  mere  or  less 
simultaneously  pass  into  the  higher  form  of  the  communist  society. 

/See  Matefialv  vneocherednogo  XXI  s^'yezda  KPSS,  page  92/»  _ +,, 

^  — To  exceed  the  most  advanced  capitalist  countries  in  the  productivity 

of  labor  and  to  create  at  a  faster  pace  the  prerequisites  for  transition 
into  the  second  higher  phase  of  communism  —  those  are  the  colossal,  truly 
historical  problems  which  today  confront  the  world-wide  socialist  system 

and  every  individual  socialist  country. 

In  seeking  a  solution  to  these  problems  an  exceptionally  importent 
part  is  played  by  technical  progress  and  above  all  the  development  and 
introduction  of  automated  industry.  As  it  is  noted  in  the  resolution  of 
the  June  (1959)  Plenary  meeting  of  CC  CPSU,  complete  mechanization  ^d 
automation  of  production  processes  represent  the  basic  method  for  tec^ical 
progress  without  which  further  rates  of  growth  of  productivity  are  not 
possible.  It  is  obviously  impossible  to  overtake  the  most  advanced^ 
capitalist  countries  in  productivity  of  labor  without  first  oyertek^g 
them  in  the  sphere  of  technical  equipment  and  mainly  in  the  lieic  oi 

automation  of  production  processes.  .  , .  x  4.  • 

What  are  the  achievements  of  automation  in  socialist  countries. 

In  the  first  socialist  country  of  the  world,  the  Soviet  Union, 
automation  is  developing  at  a  fast  pace.  The  CPSU  and  the  Soviet  govern¬ 
ment  give  constant  attention  to  the  development  of  automation  as  the  most 
fundamental,  the  most  pre^essive,  and  the  most  effective  line  of  techni¬ 
cal  perfection  of  national  economy  of  the  USSR.  ^ 

The  first  steps  in  automation  of  production  processes  :m  the  ^ 

Soviet  Union  took  place  during  the  pre-war  five-year  plans.  In  1932  .he 
first  automated  hydroelectric  power  plant  of  2,000  kw  ^ilowatywas  put 
into  operation  in  Yerevan.  In  1936  and  1937  the  first  attempts  at  automation 
of  a  blooming  mill  were  undertaken  at  the  S.  M.  Kirov  Combined  Metallurgic 
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Enterprises  at  Makeyevka. 

The  first  automated  line  in  the  Soviet  machine  building  industry 
was  designed  in  the  Stalingrad  Tractor  Factory  in  1939#  This  machine 
consisted  of  five  machines  which  were  employed  for  machining  hubs  of 
idler  wheels  for  tractors  and  for  pressing  facings  on  them.  In  the  same 
year  in  the  Rosteel»mash  factoiy  Rostov  Agricultural  Machineiy/  the 
first  automatic  assembly  line  in  the  world  was  constructed  for  canvas 
belts  of  combines.  This  automatic  line  was  serviced  ly  four  operators. 

To  produce  the  equivalent  quantity  of  canvas  belts  by  means  of  manual 
labor  would  require  90  workers  and  nine  times  greater  floor  space.  In 
19ii-0  two  automatic  machine  lines  were  put  into  operation  in  the  Moscow 
Automobile  Factory.  One  of  them  was  for  the  purpose  of  grinding  piston 
rings  and  the  other  for  wrist  pins.  Those  were  presumably  the  first  auto¬ 
mated  lines  in  the  world  combining  semi-automatic  general  purpose  machine 
tools. 

After  the  war  the  introduction  of  automation  in  Soviet  economy 
was  accelerated.  Application  was  found  for  automation  in  various  types 
of  industry  such  as  machine  buildihg>  metallurgy,  the  power  industry,  *aie 
food  industry,  the  chemical  industry,  in  some  installations  of  li^t^ 
industry,  in  transportation,  and  in  communication.  In  machine  building, 
for  example,  the  first  automatic  line  was  built  In  19ti-5  for ^m^ 
heads  of  cylinder  blocks  for  tractor  engines.  In  I9I46  the  factories 
’’Stankokonstruktsiya”  and  S.  Ordzhonikidze  a  number  of  automated  lines 
were  completed,  among  them  an  ei^t  station  line  for  machining  all  holes 
in  the  butt  end  of  a  four  cylinder  engine  block,  an  eight  station  line  for 
machining  all  the  openings  of  butt  surfaces  of  an  engine  block,  a  six 
station  machine  for  machining  openings  on  butt  sides  of  the  engine  block 
of  the  econorrs^  car  ^^Moskvich">'  a  13  station  line  for  machining  openings 
on  the  lower  surface  of  the  engine  block  of  the  same  car,  a  I6  station  line 
for  machining  the  sides  of  the  block,  and  a  ik  station  line  for  ma'cHining 
lower  surface  and  sides  of  the  engine  block. 

An  outstanding  success  of  Soviet  technology  was  the  creating  of 
the  widely  known  automatic  piston  facto3y,  one  section  of  which  weht  into 
operation  in  August  19^1  and  the  second  in  195U*  The  plant  designed  by 
ENIMS  2^speremental»nyy  Nauchno  Issledovatel’skiy  Institut  Metalorezhushchikh 
Stankov  Experimental  Scientific  Research  Institute  for  Metal  Cutting 
Machine  Tool^  under  the  guidance  of  Academician  V,  I.  Dikushin  was  the 
first  automatic  plant  of  its  kind  in  the  whole  world. 

During  the  fifth  five-year  plan  (1951-1955)  Soviet  machine  tool 
builders  created  more  than  UO  completely  automatic  lines  as  well  as 
completely  automated  production  centers,  which  were  connected  systems  of 
automatic  lines.  In  many  enterprises  scores  of  automated  production  lines 
were  put  into  operation,  utilizing  available  plant  equipment.  For  example, 
an  automated  department  of  several  automatic  lines  was  created  for  manu¬ 
facturing  piston  rings,  another  automated  department  for  man^ifac taring 
connecting  rods,  and  an  automated  department  for  producing  spark  plug 
bodies,  which  included  1^  transfer  machines,  etc.  .  ^  ^ 

A  very  large  part  for  further  development  of  automation  in  the  USSR 
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was  played  by  the  XX  congress  of  the  CPSU.  In  its  directives  were  spelled 
out  the  basic  objectives  for  automation  of  industrial  processes  in  various 
branches  of  the  national  economy,  as  well  as  for  production  of  tectoical 
components  of  automation.  Thus,  for  example,  the  production  of  automtic 
and  semi-automatic  lines,  as  well  as  equipment  for  complete  Sutoijatic 
plants  or  plant  departments,  was  to  be  increased  approxmately  fiTO  times, 
while  the  production  of  devices  for  controls  and  Automatic  regulation  o 
technical  processes  was  to  be  increased  four  times,  etc.  .  ,  ,  „ 

After  the  20th  congress  of  the  CPSU  both  the  rates  and  volme  o 
work  on  automation  in  the  Soviet  Union  increased  rapidiy  ana  cont^uously. 

Work  has  begun  on  the  construction  of  numerous  new  plants  for  production 
of  devices,  factories  for  construction  of  building  block  type  component  ^ 
machine  tools,  and  of  automated  lines,  as  well  as  other  factories  speciali¬ 
zing  in  the  production  of  automatic  equipment*  Dozens  of  scientiiic 
research  institutions  and  design  and  construction  offices  teve  been 
established  for  solving  problems  in  automation.  During  1956  alone  U,000 
treatises,  among  them  about  600  books  and  booklets,  were  publishe  on 
various  subjects  connected  with  scientific  fundaraeritsls  of  automation  in 

the  scope  of  introduo|ioh  of  automation  for  the  development  of  the 

national  econqiry  of  the  USSR,  as  .outlined  by  the  sixth  five-year  plan, 
was  very  extensive.  This  was  rather  openly  discussed  by  many  pu  lie 
figures  of  capitalist  countries.  For  example,  in  the  English  news^per 
Times,  which  can  hardby  be  suspected  of  sympathies  for  the  Soviet  Union 
and  for  communism  in  general,  wrote  regarding  the  sixth  five-year  plan 
that  "apparently  it  forecasts  the  application  of  automation  on  a  far 
broader  scale  than  it  has  ever  been  tried  in  the  West."  Hoxrever,  even 
these  ambitious  targets,  as  shown  by  the  first  two  years  of  the  sixth 
five-year  plan,  were  met  and  esKjeeded  as  a  result  of  the  rapid  technical 
development  of  Soviet  industry.  Therefore,  the  CC  CPSU  and  the  Council 
of  Mnisters  of  the  USSR  passed,  in  furthering  the  decisions  of  the  20th 
Congress  of  the  Party,  a  number  of  enactm.ents  which  provided  for  a  further 
expansion  in  the  production  of  various  devices  and  equipment  for  automation. 
The  overall  figure  for  the  production  of  devices  for  industrial  ^ntrol 
and  other  equipment  of  automation  was  to  be  increased  ten  times  cy  1959 

as  compared  to  1955,  „  .  ,  i  x  •  j 

Some  achievements  in  automation  in  the  Soviet  Union  have  outstripped 
the  highest  level  of  modern  technology  in  capitalist  countries  by  several 

In  the  USSR  for  the  first  time  in  the  world  a  uniqiie  self-adjusting 
system  of  automatic  control  of  production  processes  was  cheated.  An 
industrial  pneumatic  extremum-regulator,  the  first  of  its  kind  ^  the 
world,  was  built  and  put  into  actual  use.  This  regulator  routed  production 

processes  in  the  most  profi'.iable  way.  x  x- 

The  Soviet  Union  has  the  lead  in  the  creation  of  an  automatic 
device  for  tunning  trains.  A  special  guiding  mathematical  machine,  so-called 
"Avtomashinist",  ^n  automatic  engine  ma^  is  programmed  and  then  guides 
a  train  under  optimum  conditions  and  better  efficiency  Tatings  uian  the 
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most  experienced  huraati  engineer.  ,  The  ”AvtomashihisV  was  successfj^ly 
tested  in  the  Moscow  railroad  junction.  Equipping  locomotives  with  this 
type  cf  automatic  control  results  in  fuel  saving  5%  to  and 
increases  the  carrying  capacity  of  railroads  by  to  20J, 

A  computer  of  continuous  action  was  developed  in  the  USSR  to  o® 
used  in  the  calculation  of  the  optimum  method  for  exploits ting  oil  and 
natural  gas  deposits.  This  machine  was  the  first  of  its  kind  * 

It  determines  the  most  advantageous  locations  for  bohing  wells,  the  extent 
of  artificial  flooding,  helps  to  stucty  the  distribution  of  strata  pressuiss, 
and  of  interrelations  of  individual  wells,  etc.  The  results  of  these  _  ^ 
calculations  lead  to  a  drastic  reduction  in  the  number  of  wells  in  a  given 
oil  field,  permitting  more  advantageous  locations  and  the  selection  of  ■me 
optimum  methods  f otf  development  of  oil  deposits  and  resulting  in  the  saving 

of  hundreds  of  millions  of  roubles.  + 

In  its  degree  of  automation,  the  automatic  depar-fanent  of  the  First 
State  BaaringS  Factory  for  mass  production  of  bearings,  idiich  was  put 
into  operation  at  the  end  of  1955>  has  no  equal  in  the  world.  The  group ^ 
of  engineers  who  designed  arid  built  this  deparlment  were  awarded  the _ Lenin 
prize.  The  English  technical  magazine  •'Me'balworking  Production"  wro'be, 

"The  automated  bearing  plant  in  Moscow  is  the  world*  s  most  advanced 
industrial  enterprise  of  this  kind."  In  the  automatic  department  every 
operation  is  fully  automated.  This  begins  with  the  loading  of  blanks  and 
ends  with  the  packing  of  completed  parts.  The  department  produces  1.5 
million  high  quality  bearings  in  one  year.  As  compared  to  non-automated 
production,  machine  and  assembly  time  was  cut  down  hine  times  whereas 
production  per  worker  increased  approximately  1.5  times. 

The  automatic  device  of  I.  G.  Loginov  for  driving  tractors  and 
a  system  for  automatic  controls  of  blast  furnaces,  which  involved  the  use 
of  oomputers  and  wqs  designed  and  installed  in  the  Kuznetsk  Metallurgic 
group  of  enterprises,  etc.,  were  the  first  of  their  kind  in  the  world. 

Of  considerable  interest  from  a  technological  point  of  view  are 
the  following  ins'tallations  built  in  1958:  an  automatic  facto^  for 
roller  chains,  an  automa'ted  plant  depar'teient  for  plowshares  and  mold  boards 
for  tractor-operated  types  of  plows,  a  completely  automatic  line  for. 
machining  railroad  car  axles,  automatic  transfer  machines  for  producing 
gears  and  splines,  dial  type  transfer  machines,  an  automatic  assembly  line 
for  electric  motors,  general  purpose  numerically  controlled  automatic 

transfer  machines,  etc.  .  x. 

In  the  USSR  efforts  are  being  made  to  introduce  automation  oi 
industrial  processes  in  every  branch  tnd  type  of  industry.  Considerable 
results  were  achieved  by  the  So’/iet  industry  in  the  development  of  auto¬ 
mation  in  energetics,  ferrous  metallurgy,  and  machine  building.  Separate 
systems  of  automatic  and  remote  controls  were  introduced  in  chemical,  oil- 
refining,  coal,  light  and  f<jod  industries,  and  in  a  number  of  other 

industries.  norwio  t  mo 

For  example,  in  various  branches  of  industry  of  the  Ro£5R,  l,ii^ 

fully  or  semi-automatic  production  lines  and  17  fully  automated  factories 
are  alrea<^  in  operation.  In  the  So-viet  machine  building  industry  ty  the 
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ena  of  1958,  ..re  ^^^e 

S  operation,  not  !f tSSoelectrio  power  plante 

smaller  units.  In^l958  more  than  90%  of  pig 

were  changed  to  remote  control.  In  19^  blast  and  open  hearth 

steel  came  out  of  mechanized  and  ^rge^  .  progress  towards  complete 

fomaoes.  In  of  wnthetlo  rubbor,  alcohol,  nitrogen, 

““SunrS  acid,  fcfiSit  of  first  place  In 

The  colossal  problems  snch  productivity  of  labor, 

total  production  volume,.  P®J  eJroanded  construction  of  a  commtmst 

standard  of  living,  and  a  greatly  e^anae  ^  the  remote 

society  are  no  longer  tasks  that  can  only  ,  within  the  next  few  years. 

S£"ofTll=8 

processes#  _  +Vi{=>  develotjnicn’b  of  "the  national  econonTy 

In  the  target  figures  for  P  njb  necessary  to  pass 

of  the  USSR  for  1959-1965  it  is  P®^^®  Iftstallations  to  complete  automation 
from  automation  of  individual  u^  nlant  departments,  technological 
and  the  Jee  Materialy  yppocherednogo  XXI 

processes,  and  whole  enterprises  i. 

s"Tezda  KPSS,  page  199/.  _ „  „»+.allur£rv  the  seven-year  plan 

- irbSth  ferrous  and  non-ferrous  metaii^g^  industry,  UU  blast 

schedules  the  ^^J^sbSes  S  polling  tills,  etc.  The  average 

furnaces,  177  open  hearth  automation  will  be  brought 

level  for  the  indust^  “L^aHScreaS  in  productivity  of  not  less  than 
up  to  80/d  ensuring  thereby  an  increase  in  p 

50/.  ,  j.  •+  .ic  -in+pnded  to  automate  over  150 

In  the  chemioal^todostw,  it  1=  *  nitrogen,  synthetic 

depertaents  and  f  ^Ite^  «Se“  tSes,  etc.  Syn^tlo  rubber 

rubber,  plastics,  artificial  ®  *  ,,  bhat  of  synthetic  alcohol. 

5^th?sSin-year°^lan  plastic  production  will  be  automated 

^  95/  and  artificial  fiber  ^^eight  oil  refineries  will  be 

^  In  the  oil  and  natural  gas  l^fust^,  SILporting  natural  gas  and 

:rrrrrd^;  " 

,.bor  meanw^le  g  -arsSSed 

plan,  no  less  than  1,300  bake  care  of  60/  of  the  production 

to  go  into  operation.  in  the  electric  and  instrument 

processes  general  "'•®®^--^-®^'’S^f^!’,;tomSed  by  60  to  70/. 
industry  production  P^°®®!'®® “  p  10,600  automated  conveyor  lines 

In  light  and  machine  units  for  packing  variou. 

will  be  introduced  '^®^  alcohol  plants,  basic  processes 

goods.  In  109  beetsugar  plants  and  15  alconoi  pi 

will  be  automated. 
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Apart  from  the  fulfilment  of'a  general  program 
all  branches  of  industry,  it  is  intended  to  , 

and  demonstrator  enterprises  which  will  embody  the  latest  methods  of 

all-round  automation.  . 

The  Gor'kiy  automobile  faotoiy  will  be  suph  tic 

demonstrator  plant.  In  this  model  plant,  136  automatic  i  and  sem-ap^^txc 
lines  will  be  put  into  operation  and  over  20  km  ^^lometo  B/  _  ^ 

and  1,U00  special  component  machine  tools,  etc*  will  7 

The  Moscow  City  Sovnarkhoz  plans  to  carry  oift  during  the  ®®y® J  J 
plan  prototype  all-round  automation  and  mechanization  of  the 
S^strLl  Accesses  in  27  enterprises  ®nd  in  139  plant  de^r^ents^d^^ 
production  areas  of  heavy,  light  and  food  industries#  T  ^  ^  ^ 

Automobile  Factory  in,  Moscow  will  be  made  into  a  fully  172* 

The  number  of  automated  lines  in  this  plant  will  be  ,  rnntrols  for 

.nd  abodt  10  km  of  conveyors  «in  be  equippd  «ith 
the  automatic  distribution  of  parts  to  Work;,centers.  In 
Factory,  five  automated  departments  will  be  epnstructed.  The  ®°^^®  J 
group  of  workers  of  this  factory  are  undertaking  to  change  °  ^ 
production  within  the  next  three  years  $0% 

The  seven-year  plan  provides  for  thorough  automation  and  mechaniza 
tion  of  23  existing  plants  and  190  industrial  departments  and  sections 

in  factories  of  the  Leningrad  Sovnarkhoz.  ■  ^  ,  +hp  Stalino 

During  1959-1965  in  the  coal  industiy  controlled^ty  the  Stolino 
Sovnarkhoz  all-round  automation  gnd  mechanization  will  be  carried  out  in 

103  of  the  most  important  mine  pits.  _  .4.„  «r,/i  ic: 

In  Kuzbass  it  is  intended  to  fully  automate  36;  m^e  pits  and  15 
concentrating  mills  and  to  introduce  automatic  and  remote  controls  in  over 
10.000  various  electromechanical  installations.  , 

In  ferrous  metallurgy  all-round  mechanization  and  automation  must 
be  carried  out  in  Magnitogorsk,  Kuznetsk,  Nizhne-Tagilsk  combined^ enter¬ 
prises  and  in  the  Dzerzhinskiy  Factory.  This  ens^e  the  add  tional 

Ltput  of  approximately  900,000  tons  of  pig  iron,  1,200,000  tons  of  steel, 

and  930,000  tons  of  rolled  stock  a  year.  ^  v  „.,+««o+-ir,n 

in  the  Sverdlovsk  economic  region  all-round  and  thorough  automation 

of  two  electric  power  plants,  three  blast  furnaces,  ttoee  open-hearth 
furnaces,  five  concentrating  mills,  20  departments  and  70  production 
sections  are  being  planned.  Over  500  new  automatic  and  semi-automatic  mass 

production  lines  will  be  created.  .  m  -i  +.  .v^/ioT.+nnif  +n 

The  workers  of  the  chemical  industry  in  Tula  Oblast 
switch  from  creating  individual  automatic  departments  to  fully  _ 

factories.  With  this  purpose  in  mind,  coordinating  electronic  machines 
f^e  S  introduced  to  oLmical  plants.  Thus,  within  the  nexWew  years 
the  whole  Yefremov  Factory  Mill  be  controlled  automatically,  and  completely 
automatic  enterprises  will  appear  to  the  Stalinogorsk  comoined  cherrn.cal 
and  other  enterprises. 

Such  examples  are  quite  numerous.  They  all  witness  the  rapidly 
progressing  growth  of  automation  in  the  Soviet  Union  ^d  the  fact  that  the 
toportant  problems  set  by  the  21st  congress  of  the  CPSU  to  the  sphere  of 


mating  of  CC  OPSO  pa  of 

paramount  importance  for  the  fulfilment  »■'  S^'LotoiSl 

worked  out  a  detailed  program  for  accelerating  the  rates  o 

P"‘®®''®®5hrdivelop2nro/autmation  must  be  acc^panied 

technology  and  in  the  organization  a  dee?and 

products,  ty  progress  in  standardization  and  fLthS  Ln- 

Wete  growth  in  specialization  and  coope^tion,  and  by 

centra tion  of  industries  in  similar  types  of  production. 

that  only  when  these  conditions  are  met  will  automation 

striking  economic  effect.  In  many  instances  only  basic  chants  in 

SciSlo^nSeition  to  a  more  pmogreesire  form  of  production  orp^eation, 

and  such  similar  steps  make  it  at  all  possible  to  introduce  automation. 

The  mere  addition  o/a  few  gadgets  to  the  existing  technology,  equipment, 
and  nroduction  organization  does  not  add  hp  to  autonation.  ^ 

The  plenail  meeting  bf  CC  CPSU  emphasized  tr^endous 
of  all-round  automation  and  mechanization  as  the  basic  f 

development  and  defined,  at  the  same  tii®,  the  .S^rSises. 

struction,  expansion,  and  technical  re-equipment  of  easting 
It  also  suggested  introduction  of  new  technology,  further  oevelopn^en 

specialization  and  cooperation  in  national  economy,  eSier 

on  the  part  played  ty  science  in  technical  processes,' and  the  earlier 

implementation  of  scientific  discoveries  in  industry. 

With  regard  to  measures  for  all-round  automation  which  a  e  _ 
indicated  in  the  resolution  of  the  plenary  meeting,  it  is  necessary  to 

nav  particular  attention  to  the  following  steps;  v.  ^ 

^  ^Long-term  plans  for  all-round  automation  of  various  branches  of 

industry,  construction,  and  transportation*  ^ 

Increase  in  the  manufacture  of  various  devices  and  equipment 

needed  for  automation,  eapeoially  for 

Standardization  of  manufactured  equipment,  assemblies,  and  details. 

Expansion  of  scientific  research  organisations  and  experimental 
and  design  organizations  working  in  areas  of  all-round  automation  ° 
“^Sn  prioaases  and  providing  opportunities  for  field 

Carrving  out  a  unified  technical  policy  to  increase  coordination 
of  efforts^owfrds  the  development  of  equipment  and  devices  for  automation. 

The  plenary  meeting  of  CC  CP3U  paid  particular  attention  to  the 
fact  that  iS  USSR  exist  all  the  necessary  prerequisites  for 
completion  of  the  planned  program  for  a  further  rise  in  the  technological 
Ibvel  of  industry.  The  main  task  at  present  is  to  speed  up  organize  lona 
efforts  and  provide  leaders  in  party  work  and  economy  guidance  for  the 
job  cf  implementing  advanced  technology  and  to  meet  the  new  challenges. 

^  The  development  of  automation  during  the  seven-year  plan  will  be 

the  greatest  step  ahead  for  future  all-round  automation  of  all 
economy  of  the  USSR.  N,  S,  Khrushchev  emphasized  in  his  report  to  the 
21st  ingress  of  the  CPSU  the  need  "...to  organize  during  the  next  few 
years  on  a  mass  scale  the  highly  specialized  production  of  modern  equipmen. 
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for  automation^  so  that  in  the  future  it  will  be  possible  to  carry*  out 
the  all-round  automation  of  all  the  branches  of  the  national  economy^* 

Mee  Materialy  vneocherednogo  XXI  s^^yezda  KPSS^  page  2I4/.  The  USSR  ^ 
therefore  is  ^he  first  countiy  in  the  world  which  sets  up  the  task  of 
carrying  out  all-round  automation  of  all  bhahches  of  the  national  econonor# 
This  is  quite  natural.  This  gigantic  task  can  only  be  assumed  by  a 
country  building  a  communist  society. 

Ih  other  socialist  coiontries  initial  successes  have  already  been 

achieved  in  areas  of  automation. 

Beginning  in  1951  in  every  new  large  and  medium  hydroelectric 
power  plant  in  Czechoslovakia  all-round  automation  is  being  introduced. 

By  1958  complete  automation  was  carried  out  in  hydroelectric  power  plants 
representing  S0%  of  the  total  capacity#  In  thermal  electric  plants  auto¬ 
matic  regulation  of  fuel  for  boilers  was  carried  out  by  the  end  of  1957 
•  by  90/S,  and  automatic  control  of  burning  in  boilers  by  ^2%  of  total 

steam  generating  capacity.  ,  .  . 

By  i960  in  ferrous  metallurgy  10%  of  the  blast  furnaces  and  60% 
of  the  open-hearth  furnaces  will  be  equipped  with  a  fully  automatic 
thermal  control  system.  Work  is  being  carried  out  on  the  automation  of 
charging  blast  furnaces.  During  the  last  few  years  a  few  partially 
automated  blooming  mills  were  built.  By  the  end  of  1958  in  the  Gottwald 
combined  me tallurgic  enterprises  a  completely  automatic  blooming  mill  of 
a  continuous  action  type^  meeting  all  ttie  requirements  of  modem  technology ^ 
was  put  into  operation.  In  the  li^t  metal  industry  there  are  automatic 
units  for  the  production  of  screws,  bicycle  spokes,  spiral  springs,  etc. 

In  the  chemical  industry  complete  automation  was  introduced  in  the 
production  of  butanol.  A  high  degree  of  automation  was  also  achieved 
in  the  production  of  synthetic  gasoline.  Partial  automation  was  intro¬ 
duced  in  some  plants  for  the  production  of  sulfuric  acid,  superphosphates, 
nitrogen  fertilizers,  and  plastic  goods.  In  the  rubber  industry  there 
are  several  automatic  production  lines,  two  of  which  are  on  the  highest 
level  Of  world  technology.  One  of  these  lines  produces  soles  for  shoes 
and  the  other  rubberizes  fabric. 

In  machine  building,  mainly  in  automobile  plants,  a  number  of 
automatic  units  and  automated  lines  for  machining,  welding,  heat  treating, 
coating,  and  other  industrial  operations  were  introduced.  In  1958  alone 
220  mass  production  lines  were  put  into  operation.  This  number  induced 
one  automatic  machine  line  on  an  automobile  plant  in  the  city  of  Mlada 
Boleslav,  one  automatic  line  on  a  truck  plant  in  the  city  of  Koprzyvnica 
and  one  on  a  motorcycle  plant  in  the  city  of  Strakonice.  The  Czechoslo¬ 
vakian  machine  building  industry  developed  the  technology  for  the  production 
of  automatic  machine  tools  for  various  purposes,  building  block  type  of 
machine  tools,  automatic  machine  lines,  machine  tools  with  programmed 
controls,  and  also  various  devices  and  other  equipment  for  automation. 

Also  were  dev©3.pped  calculating  machines  of  digital  and  analog  types. 

In  the  coal  industry  of  the  Ostrava  basin  by  the  end  of  1958 
approximately  UO^  conveyor  belts  for  underground  transportation  were 
automated,  A  measure  of  success  was  achieved  in  the  automation  of 
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drainage  and  elevating  equipmeht.  Some  nexii  coal  concentrating  plants  were 
also  partially  automated. 

Some  successes  were  also  achieved  iii  the  automation  of  enterprises 
of  li^t  and  food  industries,  in  the  building  material  industry,  in 
railroad  transportation,  and  cranmunications. 

These  however  are  only  preliminary  steps.  In  spite  of  some  successes, 
automation  in  Czechoslovalfia  has  not  become  sufficiently  widespread  to 
render  a  decisive  influence  upon  labor  productivity. 

The  11th  congress  of  the  Communist  Party  of  Czechoslovakia  empha¬ 
sized  the  need  for  future  achievements  of  a  qualitatively  higher  level  of 
technical  development  and  of  changing  over  to  complete  mechanization  and 
automation  of  production  processes..  The  congress  resolved  that  higher 
development  of  production  capacities  on' the  basis  of  advanced  technology, 
particularly  automation,  is  one  of  the  basic  steps  towards  the  completion 
of  socialist  construction  ahd  the  creation  of  the  prerequisites  for  the 
transition  to  a  communist  society.  j,” 

The  third  five-year  plan  (1961-196$)  provides  for  a  considerable 
acceleration  in  technological  progress.  The  directives  of  the  third 
five-year  plan  for  development  of  national  econony  set  this  goal:  "Push 
ahead  automation  of  technological  processes,  controls,  and  laboratoiy 
research,  and  create  concurrently  the  necessary  prerequisites  for  gradual 
transition  to  complete  automation  of  individual  departments^  production 
enterprises,  and  factories."  ^ee  Rude  pravo,  29  zari  19$9/  Automation 
will  be  introduced  initially  in  energetics,  raetallurgic  and  chemical 
industries,  machine  building,  production  of  building  materials,  light  and 
food  industries,  transportation  and  communications. 

For  example,  in  the  electric  power  industry  it  is  intended  to 
increase  automatic  control  of  fueling  boilers  in  thermal  electric  generating 
plants  to  91%  and  the  automatic  control  of  the  burning  process  to  86^  (both 
on  the  basis  of  steam  generation).  Also  to  complete  automation  of  all 
hydroelectric  power  plants  and  to  change  to  remote  control  all  the  lydro- 
electric  power  installations  on  the  cascades  of  the  Vltava  and  Vah  Rivers. 

In  machine  building  it  is  planned  to  introduce  scores  of  new  auto¬ 
matic  machine  lines,  12,000  automatic  and  semi-automatic  machine  tools, 
among  them  7j500  machine  tools  with  programmed  control  for  automation  of 
short  and  medium  production  runs,  about  1,000  automatic  and  semi-automatic 
welding  units,  etc. 

Along  with  further  acceleration  in  introducing  automation  in  the 
main  branches  of  industry,  it  is  intended  to  set  up  model  experimental 
production  plants  and  factories  completely  mechanized  and  automated  and 
equipped  in  accordance  with  tiie  most  advanced  technology,  which  will 
become  stepping  stones  for  the  further  development  of  automation  on  an 
industiy-wide,  basis. 

During  the  third  five-year  plan  prerequisites  are  ^stematicalJy 
developed  for  transition  at  a  future  date  to  complete  mechanization  and 
automation  covering  the  whole  range  of  the  national  economy  in 
Czechoslovakia. 
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In  the  German  Democratic  Republic  a  lot  of  attention  is  being 
given, to  ihe  acceleration  of  technical  development  in  the  natioral 
econoncr,  .  The  third  conference  of  the  Socialist  Dnity  of  Germany 

set  a  goal  of  starting  a  systematic  and  planed  conversion  in  indust^ 
during  the  second  five-year  plan  (1956-19^).  In  the  directives  o^_t^® 
third  conference  of  the  Socialist  Unity  Party  of  Germany  it  is  pointed 
out*  "The  second  five-year  plan  is  the  plan  which  stands'  under  the 
of  decisive  progress  of  technology  and  considerable  growth  in  productivity 
in  all  branches  of  tbe  national  economy,"  '^ee  "Neues  Deutschland  j 

^  For  sample,  in  19^0  the  production  of  metal  cutting  machine  tools 
as  compared. to  1955  increased  2,3  times,  whereas  the  production  of  auto¬ 
matic  and  semir-automa  tic  machine  tools  increased  7*5  times.  The  plan  for 
1956  albne  provides  for  the  creation  of  28  mass  production  and  automatic 

process  lines  in  the  GDR  industry# 

The  slogan  ’’modernize,  mechanize,  automate”  advanced  by  the  i^arty 
to  the  working  class  of  the  GDR  is  being  successfully  fulfilled#  In  the 
me tallurglo  industry  automatic  heat  control  pf  both  blast  and  open  hearth 
furnaces  is  being  introduced#  Before  I960,  for  example,  the  heating  sys¬ 
tems*  of  all  open  hearth  furnaces  to  the  metallurgic  combined  enterprises 
in  the  city  of  Riesa  will  be  full/  ahtc^^  Blast  furnaces  Nos*  5  and 

6  of  combined  enterprises  in  the  oijiy  of  Stalinstadt  will  be  equip^d  with 
a  system  of  automatic  loading#  ^  An  important  part  in  the  metallurgic 
industry  of  the.  GDR  will  be  played  by  the  system  of  automatic  loading  and 
controlling  of  low  stack  furnaces  which  is  being  introduced  in  the  cities 
of  Halbersta'lt  and  Calbe#  This  system  permits,  a  sharp  increase  in  the 
efficiency  of  labor  in  the  low  stack  furnace  production  of  pig  iron*  In 
the  combined  metallurgic  enterprises  of  Calbe  alone  the  introduction  o 
this  system,  helped  to  reduce  the  labor  force  by  225  and  to  increase  the 
productivity  of  the  furiiaces  by  30%. 

The  machine  tool  industry  of  the  GDR  has  successfully  adapted 
itself  to  the  production  of  automatic  machine  tools  for  various  purposes, 
special  and  building  block  types  of  machine  tools,  multistation  ones, 
automatic  transfer  machines,  machine  tpols  with  programmed  control,  and 
multistation  automatic  presses#  A  number  of  automated  lines  are  already 
in  operation  in  the  machine  building  factories  of  the  German  Democratic 
Republic#  For  example,  the  automobile  factory  ’’Sachsenrihg”  in  ^he  city 
of  Zwickau  has  a  fully.autcmiated  transfer  machine  for  manufac toiling  cylinder 
heads#  This  machine  consists  of  two  main  parts,  one  for  milling  and  one 
for  drilling  operations#  .  In  the  factory  for  motorcycles  in  the  city  of 
Zorbau  two  automatic  transfer  machines  were  put  into  operation  for 
machintog  of  the  right  and  left  sides  of  engine  blocks  of  motorcycles. 
Automatic  transfer  machines  are  used  for  manufacturing  tracks  of  tractors, 
parts  of  sewing  machines,  ard  the  production  of  screws,  springs,  bearings, 

etc;  •  ■*  ■■  .  ■ 

In  the  shoe-making  Industry  of  publicrowned  enterprase  Banner 
of  Peace”  in  the  city  of  Weissenfels  an  automatic  conveyor  line  for  the 
production  of  soles  was  put  into  operation#  .  The  maximum  output  of  this 


-102  - 


conveyor  line,  reaches  8,000  pairs  every  2h  hours.  On  the  •'Zeiss”  plant 
in  Jena  the  first  electronic  computer  in  GDR  iJas  installed.  Automation 
on  a  large  scale  is  also  used  in  the  electric  power  industry,  chemical 
industry,  some  prpduction  processes  of  light  industry,  food  industry, 
railroad  transportation,  and  communications,  etc. 

The  seven-year  plan  for  the  development  of  the  national  econo^  of 
GDR  for  1959-1965  is  intended  as  a  plan  for  the  completion  of  socialiae- 
tion  of  the  German  Democratic  Republic  and  provides  for  sharp  acceleration 
in  the  rates  of  increase  of  labor  productivity,  which  on  the  average  must 
increase  annually  by  9%  to  9*5/^.  This  can  be  achieved  only  on  the  basis 
of  the  broadest  introduction  of  latest  technology  and  reconstruction  and 
re-equipment  of  basic  branches  of  industry  ly  means  of  catching  up  and  then 
overtaking  the  highest  level  of  world  technology.  ’’To  achieve  the  level 
of  technology  equal  to  the  world’s  best”  stated  Walter  Ulbricht,  the^ 
first  secretary  of  TSK  of  the  Socialist  Unity  Party  of  Germany,  in  his 
report  to  the  VI  plenary  session  of  CC  of  the  Socialist  Unity  Party  of 
Germany,  "all-round  mechanization  and  automation  of  decisive  industrial 
processes  is  imperative”,  ^ee  "Neues  Deutschland”,  22  September  195^ 

The  seven-year  plan  sets  the  concrete  tasks  fqr  further  acceleration  in 
production  of  the  devices  and  equipment  of  automation* 

In  various  branches  of  Indus tiy,  more  than  U50  fully  automated 
departments  and  production  centers  will  be  created  and  375  automatic 
processing  machines  put  into  operation*  In  the  electric  power  industry 
it  is  planned  to  change  to  remote  control  138  substations  and  hydro¬ 
electric  plants.  In  the  chemical  industry,  along  with  the  broad  automation 
of  plants  for  production  of  synthetic  gasoline  and  nitrogen  fertilizers, 
the  basic  production  processes  in  13h  additional  enterprises  will  be 
mechanized  and  automated.  In  a  glass  factory  in  the  city  of  Friedrichsheim 
a  complete  automation  of  the  production  of  television  tubes  is  planned. 

In  the  Chinese  People's  Republic  an  industrial  revolution  is 
rapidly  developing.  People  *  s  China  is  moving  fast  to  the  s  ummxts  6f 
world  technologr.  Already  some  definite  successes  were  achieved  in  auto¬ 
mation  of  industrial  processes  and  considerable  attention  is  given  to^ 
the  creation  of  the  necessary  scientific,  material  and  technical  conditions 
for  making  the  transition  to  introduction  of  automation  on  a  wide  scale 
at  a  later  date.  It  is  known  that  in  the  study  of  scientific  theory  of 
automation  China  has  realized  sizable  results.  Chinese  scientists 
achieved  considerable  results  in  their  studies  of  bybernetics,  the  semi¬ 
conductor  technology,  and  some  branches  of  radio  electronics. 

The  Chinese  machine  building  industry,  leaning  upon  the  brotherly 
help  of  th^  Soviet  Union,  successfully  mastered  the  production  technique 
of  mary  types  of  automatic  equipment,  automatic  metal  working  machine 
tools,  devices,  and  other  equipment  for  automation.  Also  several  types 
of  electronic  rapid  action  eomputors  of  digital  and  analog  type  were 
built.  The  large  Chinese  metallurgic  factories  built  during  the  last  few 
years  and  those  at  present  under  construction  are  furnished  with  the 
most  up-to-date  automatic  equipment. 
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The  Lanchow  chemical  factoryj  one  of  the  greatest  enterprises  being 
built  in  China  with  help  from  the  Soviet  Union,  is  equipped  in  accor^nce 
with  the  most  advanced  modem  technology.  The  department  of  chemical  ferti- 
1-^zers  recently  put  into  operation  is  automated  to  a  very  high  degree. 

The  English  magazine  Tooling,  devotee!  to  machine  building,  reports  that_ 
in  Chinese  industry  automatic  productim  lines  with  electronic  programming 
equipment  are  Used.  In  accordance  with’ the  evaluation  of  the  magazme, 
the  eystem  of  piogramming  of  machine  topls  and  machine  tool  groups  is 
used  far  more  extensively  in  China  than  in  England. 

The  machine  building  factories  pf  Polmd  during  the  six-year  plan 
(1950-1955)  put  into  operation  the  first ..nutoma ted  lines:  the  automated 
line  for  machining  cylinder  heads  for  .tl^e  ^^^  »'T/i!arszawa"  in  the 
mobile  factory  in  the  ci1y  of  Zeran,  the  automated  line  for  machining  the 
engine  block  of  the  engine  "Star”  in  the  truck  factory  in  the  city  of  , 
Starachovica,  and  the  automated  line  for  machining  the  bodies  of  electric 
motors  in  the  factory  in  the  city  of  Tamov.  Two  of  the  automated  lines 
were  designed  and  built  by  Polish  machine  tool  builders.  During  the  _ 
six-year  plan  the  machine  building  industey  also  mastered  «he  facilities 
and  for  the  production  of  automatic  and  semi-automatic  machine  tools. 

By  the  end  of  i960  it  is  planned  to  increase  |he  volume  of  production  of 
automatic  and  semi-automatic  machine  tools; ^<>5  times. 

In  1958  in  the  Institute  of  Applie8^  ilabhetetiCs  of  the  Polieh 
Acadeny  of  Sciences  the  first  electronic  computer. in  Poland  was  developed. 

The  Polish  instrument-making  industry  is  rapidly;  developing.  -Some  successes 
ih  implementation  of  automation  are  being  achieved  in  energetics,  metallurgy , 
food,  and  ccul  industries.  For  example,  in  the  mine  pit  of  "Vuek"  (Katowice 
Wojewodztwa)  an  automatic  dispatcher  was  designed  and  built  by  Polish 
engineers  and  installed.  It  ensures  complete  control  over  all  units  of  The 
coal  mine  galleries  and  drifts.  In  the  chemical  industry  some  enterprises 
for  the  production  of  organic  synthetic  materials  were  partially  automated 
in  the  group  of  combined  enterprises  in  the  cities  of  Tarnov,  Oswiecim, 

and  Kendzierzin.  ,  j.,.  .  'll  n 

Automation  is  beginning  to  enter  the  picture  in  the  national 
economy  of  Bulgaria  first  of  all  in  their  power,  chemical,  and  food 
industries.  ^  I960  complete  automation  will  be  carried  out  on  hydro¬ 
electric  power  plants  representing  62^  of  rated  power  of  all  hydroelec  uric 
power  plants  in  Bulgaria.  The  thermal  power  plant  "Maritsa  Istok", 
currently  under  construction,  is  ali’eady  the  largest  in  Bulgaria  and  when 
completed  will  be  the  largest  on  the  whole  Balkan  Peninsula.  It  will  be 
fully  automated  and  controlled  from  one  central  control  board.  In  1959, 
in  the  canning  industry  Of  Bulgaria,  12  automatic  processing  lines  for 
canning  tomatoes  and  four  automatic  processing  lines  for  canning  fruit 
vdll  be  installed. 

The  Bulgarian  Communist  Par-ty  displays  great  concern  in  the  speedin'’ 
up  of  technical  progress.  Comrade  Todor  Zhivkov  in  a  report  of ^ the  CC 
of  the  Bulgarian  Communist  Party  to  the  Party’s  VII  Congress  said,  ”Now 
when  our  socialist  industry  has  grown  considerably  and  become  stronger, 
our  problem  will  be  the  acceleration  of  technical  progress  and  this  will 
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be  the  task  confronting  the  mini.stries,  party  and  economic  agencies,  and 
leaders  and  personnel  of  industrial  enterprises.  This  is  a  probl^  of 
paramount  importance.*'  /See  T.  Zhivkov,  Ctchetnyy  doklad  Tsentral'nogp 
Komi  teta  Bolgarskog  kommunisticheskqy  Nortig  VII  s”ye2ida  partia  >  Report 
of  Central  Comitii.ttee  of  the  Bulgarian  Communist  Party  to  the  Party’s  VII 

Congres^,  Moscow,  1958,  page  51^7  '  .  .  -n  j.  u-  v 

The  plenary  meeting  of  CC  of  the  Bulgarian  Communist  Party  which 
took  place  in  July  1959,  appealed  to  all  party  committees  and  organiza¬ 
tions  with  a  letter  in  which  it  pointed  out:  "...in  a  number  of  branches 
of  the  industry,  such  as  the  power  industry,  the  electric  industry,  the 
chemical  and  machine  building  industry,  a  more  decisive  attitude  must  be^ 
assumed  towards  the  introduction  of  automatic  and  semi-automatic  production 
lines,  remote  control  systems,  and  other  more  advanced  forms  of  industrial 
organization.,  ^ee  "Rabotnichesko  Belo",  11  July  1959/  ^  ^  .j 

In  the  Rumanian  People’s  Republic '  a  lot  of  attention  is  bexng  paid 
to  the  introduction  of  automation  in  ferrous  metallurgy.  In  metallurgic 
combines  in  the  city  of  Hunedpara  three  large  newly  built  blast  furnaces 
are  equipped  with  automatic  conjjrol  ^sterns  which  regulate  temperatures, 
press'jres,  and  moisture.  TheilOading  is  carried  out  automatically.  The 
open  hearth  furnace  departmehtji  presently  under  construction,  will  be 
provided  with  automatic  equifiment  and  temperature  controls.  Partly 
autoirated  are  ore  dressing,  cpke-'chemical  plants,  and  a  blooming  mill. 

In  the  combined  metallurgic  enterprises  in  the  city  of  Resicza  soaking 
pit  furnaces  in  the  rolling  mill  department  have  been  automated.  A  high 
degree  of  automation  is  displayed  .at  the  pipe  factory  in  the  city  of  Roman. 

Ever  wider  automation  is  used  in  the  electric  power  industry. 
Already  automated  controls  are  introduced,  in  four  groups  of  hydroelectric 
plants  and  automatic  controls  of  burning  processes  were  installed  ^  33 
boilers  of  thermal  electric  power  plants.  Since  1950,  automation  is  being 
introduced  in  the  electric  network.  Automation  and  remote  control  ^sterns 
for  electric  substations  are  in  the  design  stage. 

In  the  chemical  industry  some  newly  constructed  units  are  automated, 
such  as  the  departments  for  the  production  of  ammonia  and  nitrogen  ferti¬ 
lizers  in  the  combined  chemical  enterprises  of  the  city  of  Orasul  Victoria. 
A  study  is  being  carried  out  on  the  automation  of  a  sulfuric  acid  factory 
and  a  factoiy  for  the  production  of  calcinated  soda. 

In  1957  in  the  machine  building  industry  the  first  automatic 
machine  line  in  the  truck  factory  "Krasnoye  Znamya"  was  put  into 
operation  in  the  city  of  Stalin,  Tliis  special  automated  line  is  for 
machining  engine  blocks.  In  the  future,  automatic  lines  will  be  intro¬ 
duced  in  the  production  of  tractors.,  trucks,  and  electric  motors. 

Rumanian  scientists  and  technicians  created  a  high-speed  electronic 
computer  capable  of  perfoJ”ning  15,000  operations  a  second. 

In  Hungary  some  results  in  the  area  of  introducing  automation 
were  initially  achieved  in  the  electrd-c  power  generating  industry,  in 
the  chemical  and  metallurgic  industries,  in  railroad  transportation, 
and  communications.  The  Hungarian  instrument  industry  is  rapidly  develop¬ 
ing  and  has  already  acquired  skill  and  facilities  for  the  production  of 
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a  «ida  selection  of  modern  equipment  for  automatic  controls  and  regulatxon. 
a  J°”^“tSistic  Lr  tte^^  present  state  of  econoi^  to  countrxes 

of  socialist  camp  that  maximum  attention  xS  being  concentrated  upon 
Sttortectoological  progress  aimed  at  reaching 

of  world  technology.  As  the  countries  of  the  socialist  camp  brtog  to 

a  common  level  thSr  economic  and  cultural 

brtog  to  a  common  level  the  technical,  develo^ent 

Thus  formerly  backward  countries  rapidly  batch  . . 

m.  objeotiv.  process  is  speeded  up  by  the  sutos,atlon 

of  industry. 


3  Brotherly  Cooperation  and  Mutual  Help  Between  Countries  of  Socialist 
Lp  a^fan  Important  Condition  for  Successful  Development  of  Automation 

Construction  of  socialism  ahd  commuhism  to  the  Soviet  Union  and 
to  the  countries  of  people’s  democracy  is  furthered  by  an  evergrowing  _ 
fraternal  cooperation  and  putual  assistance  of  the  countries  of  socialist 
camr  ?hir?Kt  ensured  in  all  countries  of  the  world  system  of  soctolism 
a  fLt  rate  of  economic  development.  ’’Alone  and  on  its  own  no  cpun  ly 
could  develop  such  a  rapid  growth  of  todustpr  as 
socialist  states”,  stated  N.  S.  Khrushchev  to  report  at  the 
convention  of  tlie  Communist  Party  of  the  Soviet  Union.  /Eee  M^rj^ 
vneocherednogo  XXI  s”yezda  KP5S,  page  60/  _  '  ^ 

Socialist'  industrial  rHations ,  and  public  wwnership  of  the  J®®P®_ 

of  production  are  the  foundation  of  a 

of  all  countries  to  the  world  socialist  system.  Econo^c  cooperation 
of  countries  of  the  socialist  camp  which  develops  on  this  foundation 
presents  a  completely  new  type  of  toternatipnal  econondc  relations. 

Economic  relations  of  socialist  countries,  founded  upon  the 
economic  laws  of  socialism,  exclude  competitive  struggle  ^®rent  to 
capitalism,  chaotic  conditions  of  industry,  suppression,  ®';®jj> 

and  exploitation  of  weak  countries  ty  more  powerful  ones.  ^^®  ® 
relations  of  socialist  countries  are  based  upon  principles  of  compl 
equality,  respect  for  national  interests,  state  independence  and 
and  socialist  mutual  aid,  The  economic  success  ®!f 
country  is  a  contribution  to  the  common  development  to  the  "“°^® 
systeJrcf  socialism  and  a  foundation  for  further 

Sion  of  relations  between  all  socialist  countries,  ^ 

backward  countries,  leaning  upon  the  experience  of  ^°J®, 

socialist  countries  and  upon  their  help  and  cooperation,  quickly  ove..ome 
their  backwardness  and  brtog  to  line  their  economies 

Mutual  assistance  and  brotherly  cooperation  are  the  most  important 
characteristic  features  of  economic  relations  between  sociatost  coimtries. 
Nothing  proves  better  the  unconquerable  unity  of  ■‘^®  ®|' 

the  embodiment  of  principles  of  proletarian  internationalism  than  the 
developing,  strengthening,  and  perfecting  of  economic  relations  of 
countries  which  liquidated  their  capitalist  economic  ystem. 
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For  the  purpose  of  developing  and  strengthening  cooperation 
between  socialist  countries,  a  Cooncil  of  Economic  Cooperation  was  organized 
in  I9I4.9  represented  by  the  Soviet  Union,  ."Ibania,  Bulgaria,  Hungary,  the 
German  Democratic  Republic,  Poland,  Rumania,  and  Czechoslovakia.  Repre¬ 
sentatives  of  the  Chinese  People’s  Republic,  the  Korean  People’s  Democratic  ^ 
Republic,  Vietnam  Democratic  Republic,  and  the  Mongolian  People’s  Republic 
participate  in  the  work  pf  the  Council  as  observers. 

During  the  first  post-war  years  economic  relations  between  socialist 
countries  developed  mainly  along  lines  of  external  trade.  Originally 
the  agreements  on  commodity  circulation  were  closely  related  to  the  histori¬ 
cal  structure  of  the  foreign  trade  of  each  of  the  socialist  countries  and 
were  signed  on  a  year-to-year  basis.  But  as  the  world  socialist  market 
gained  strength,  a  transition  took  place  towards  long-term  agreements. 

This  helped  to  coordinate  economic  development  plans  of  socialist  countries. 

At  the  same  time  scientific  and  technological  cooperation  progressed, 
and  played  an  important  part  in  the  economic  development  of  socialist 
countries  particularly  in  cohnectibn  with  the  improvement  of  their  pro¬ 
duction  technique.  This  cooperation  is  carried  out  in  a  number  of  ways, 
such  as  the  release  of  patents  and  technical  specifications,  cooperation 
in  the  training  of  personnel,  mutual  exchange  of  industxlal  and  technical 
experiences,  joint  development  and  utilization  of  natural  lesources,  direct 
cooperation  of  scientific  research  institutions  and  designing  organizations 
of  individual  countries,  etc. 

In  the  framework  of  scientific  and  technical  cooperation,  the 
Soviet  Union  handed  over  to  Czechoslo^'akia  xiiithout  compensation  designs 
of  factories  for  producing  aluitiinum  and  synthetic  rubber,  tube  roiling 
mills,  open  hearth  furnaces,  ball  bearings,  technical  specifications  for 
coal  mining  combines,  grain  combines,  and  other  machines,  also  specifica¬ 
tions  for  a  new  method  of  concentrating  non-ferrous  ores,  etc.  On  their 
part  Czechoslovakia  handed  to  the  Soviet  Union  technical  specifications 
for  producing  presses,  tanning  equipment,  shoe-making  and  textile  machines, 
diesel  engines,  railroad  cars,  medical  instruments,  concrete  construction, 
etc . 

In  the  beginning  of  1958  in  socialist  countries  with  help  from  the 
Soviet  Union  over  500  industrial  enterprises  were  built  or  were  under 
construction. 

In  turn,  Poland,  for  example,  delivered  to  the  USSR  complete 
equipment  for  four  sugar  refineries  and  ten  plants  for  lightweight  concrete. 
Tlie  GDR  delivered  complete  equipment  for  seven  cement  factories  and  23 
sugar  fefineries. 

It  is  a  peculiaritj'-  of  the  economic  growth  of  socialist  countries, 
as  was  pointed  out  by  21st  confess  of  the  CPSU,  that  as  their  economies 
progress  so  their  mutual  re3.ations  become  closer  and  stronger  and  the 
world  socialist  system  becomes  more  and  more  united.  This  is  a  manifestation 
of  the  historical  tendency  towards  "...the  creation  of  a  unified  world¬ 
wide  economy,  regulated  in  accordance  with  one  ccanmon  plan  by  the  proletariat 
of  all  nations.  This  tend.ency  alreacfy  became  quite  apparent  under  capitalism 
and  will,  without  doubt,  continue  to  develop  and  will  reach  its  completion 
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undsf  socislism*  *'  /^ee  V»  !•  Lsnln  Soch^  Voi  31  j  P3§®  1^^7 

A  further  rapid  rise  in  the  econorny  of  each  socialist  country, 
as  well  as  the  farther  development  of  economic  cooperation  between  them, 
is  connected  with  the  transition  from  indirect  coordination  of  plans  for 
development  of  the  national  economies  of  the  members  of  world  socialist 
organization  by  means  of  long-term  trade  agreements  to  direct  coor^ation 
of  plans  for  economic  development  in  these  countries.  During  the  last^ 
few  years  a  problem  of  finding  the  most  rational  solution  for  utilization 
of  natural  resources  and  industrial  capacities  of  each  individual  coimtry 
and  the  whole  socialist  camp  was  being  Studied,  The  solution  is  to  e 
found  in  the  coordination  of  various  branches  of  national  economies  and 
through  specialization  and  cooperation  in  industry.  This  signifies  a  new 
and  higher  stage  in  econoimlc  cooperation  between  countries  of  the  world 
socialist  system  and  is  an  important  step  forward  on  the  way  to  the 
systematic  development  of  a  new  socialist  international  division  of  labor. 

A  conference  of  representatives  ffom  communist  and  workers  parties 
of  countries  participating  in  the  Council  of  Economic  Mutual  Assistance, 
which  took  place  in  May  1958  in  Moscow,  emphasized  that  economic  connections 
between  socialist  countries  grew  considerably  in  strength  and  became  all- 
embracing  in  nature.  Further  development  and  improvement  in  economic 
cooperation  between  these  countries  and  greater  specialization  combined 
with  more  cooperation  gain  particular  importance.  Correct  organization 
of  the  cooperation  and  specialization  of  industries  within  the  socialist 
camp  ensures  savings  in  material  resources  and  increases  the  level  of 
productivity  of  social  labor,  as  well  as  the  more  rational  utilization 
of  natural  resources  and  economic  prerequisites  existing  in  socialist 
countries  which  will  make  it  possible  to  increase  the  rate  of  production 
on  an  expanded  scale. 

During  the  last  few  years  in  ihe  sessions  of  the  Council  for 
Economic  Mutual  Assistance  steps  to  be  taken  for  the  fulfilment  of 
previously  set  casks  were  disc:assed»  Considerable  work  was  done  in  the 
coordination  of  plans  for  economic  development  in  socialist  countries  in 
1965,  X-Jork  was  commenced  for  the  purpose  of  coordinating  long-term 
plants  for  developing  the  main  branches  of  the  national  economies  of 
countries  participating  in  the  consultations  covering  the  period  extendjjig 
to  1975.  Particular  attention  in  the  work  of  coordination  is  being  paid^ 
in  the  first  place  to  the  development  in  every  way  possible  of  raw  materials 
in  the  national  economies,  thus  ensuring  complete  satisfaction  of  the 
growing  needs  of  rapidly  increasing  industries  of  the  socialist  countries, 
secondly  to  the  development  of  specialization  in  industrial  units  and 
cooperation  between  various  units  of  manufacturing  industry ,  with  particular 
emphasis  on  the  machine  building  industry.  The  need  for  further  substantial 
increase  of  both  coopera ti ox  and  specialization  is  due  to  the  fact  that 
this  will  present  opportunities  for  a  sharp  rise  in  serial  and  mass 
production,  which  in  itself  is  a  pi’erequislte  for  the  achievement  of  a 
high  technological  and  economic  level  of  variouis  branches  in  the  manu¬ 
facturing  industry.  This  will  be  a  stepping  stone  for  the  effective 
introduction  of  automation  in  production  processes  on  a  broad  scale. 
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Automaiion  of  production  is  inseparably  linked  with  the  further 
development  and  broadening  of  the  international  division  of  labor. 
Historically  there  was  always  a  connecticari  between  the  division  ol  labor 
in  a  given  community  and  the  productivity  of  labor.  Being  quail  a  ive  y 
a  new  phase  in  industrial  technology  and  representing  a  technological 
revolution  and  a  new  stage  in  the  development  of  productive  forces  of 
society,  automation  heavily  accentuates  the  historical  tendency,  noted 
by  V.  I.  Lenin,  towards  the  creation  of  world-wide  econoity  as  one 
integral  unit,  the  breaking  down  of  national  and  state  borders,  and  the 
creation  of  international  unity  in  economic  life.  u.  v .  i,  4. 

The  increase  in  the  objective  tendency  towards  the  e stablishment 
of  world-wide  economy  as  one  unit  represents  a  commonly  observed  phenomena 
in  both  socialist  and  capitalist  countries.  This  tendency  is  esqjressed 
by  the  world  capitalist  system  in  all  kinds  of  plans  such  as  the  "^tegration 
of  Western  Europe,  attempts  to  create  a  ''common  market"  of  six  West 
European  countries 5  a  small  zone  of  fre^e  trade** >  ’*Euratom*,  ® 

Nearly  all  the  defenders  of  various ^.plans  for  *»integratxon  01 
Europe"  use  automatical  of  industiy  as  their '.main  argument.  In  most  o 
the  capitalist  countries  the  expansion  in  the  introduction  of  automation 
is  directly  connected  with  one  or  another  form  of  "integration  .  For 
example,  during  one  of  the  conferences  on  the  subject  of  automation,  wtoch 
took  place  in  fee  city  of  Alpbach  in  September  195$,  the  Austoian  Mimster 
of  Finance,  Prof  Dr  Kamitz,  said  that  the  "internal  market  of  most  of  the 
European  countries  is  too  limited  to  absorb  the  whole  volme  of  production 
of  enterprises  which  have  changed  to  automation.  There  will  be  no  esire 
to  invest  capital  in  automation  if  a  stable  market,  the  size  of  Europe, 
is  not  found.  Politically  speaking  it  means  that  there  must  be  a  long¬ 
term  goal  of  integration  and  the  citation  of  a  common  market  for  all  the 

goods  produced  by  Western  Europe."  ...  ...  4. 

Under  capitalism,  however,  this  tendency  towards  the  creation  Oa.  ^ 
unified  world  eoonony  constantly  runs  into  a  narrow  framework  of  capitalist 
industrial  relations,  which  are  based  upon  private  capitalist  ownership 
of  industrial  facilities.  Therefore  this  tendency  under  the  bourgeois 
system  cannot  find  its  proper  realization.  This  is  witnessed  by  attempts 
made  over  a  period  of  many  years  to  create  various  plans  for  "inte^ation. 
The  establishment  of  a  world-wide  system  of  economy  is  possible  only  under 
conditions  of  socialism,  on  the  basis  of  public  ownership  of  means  of 


production.  ^ 

Under  c^italism  the  international  division  of  labor  is  carried 
out  by  means  of  coercion  and  compulsion,  by  means  of  fierce  competitive 
struggle,  by  means  of  pitiless  enslavement  of  the  weak  by  the  strong, 
and  is  aimed  at  the  preservation  of  backwardness  in  underdeveloped 
countries,  colonies,  and  semi-colonies.  Introduction  of  automation  imder 
the  conditions  of  capitalisn  will  inevitably  lead  to  an  ever  increasing 
lag  between  small  countries  and  great  powers,  a  growing  gap  in  the 
economic  levels  of  underdeveloped  countries  and  great  imperialist  states, 
and  increase  in  dependence  of  small  and  underdeveloped  countries  in 
relation  to  powerful  ones  and  further  accentuation  of  irregularity  in 
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the  developnent  of  capitalism. 

In  the  countries  of  the  socialist  camp,  on  the  contrary,  the 
division  of  labor  is  based  upon  relations  of  voluntary  alliance,  brotherly 
cooperation,  and  mutual  help  of  socialist  countries  to  each  other* 
Socialist  system  of  world  economy,  creates  all  the  necessary  prerequisites 
for  the  fastest  introduction  of  automation  in  all  the  countries  belonging 
to  this  system.  Introduction  of  automation  under  conditions  of  socialism 
accelerates  the  liquidation  of  economic  baciowardness  in  some  socialist 
countries  which  is  a  carry-over  from  the  .former  capitalist  system,  speeds 
up  the  growth  of  their  economies,  and  leads  towards  the  CE®®tion  of  a 
common  economic  level  in  all  countries  socialist  camp. 

If  development  of  automation  in  one  or  another  of  the  capitalist 
countries  leads  towards  the  increase  of  competitive  struggle,  further 
aggravation  of  contradictions  between  countries  of  the  capitalist  system, 
and  to  a  clash  of  interests,  the  successes  in  introducing  automation  in 
any  socialist  country  become  a  contributing  factor  to  further  development 
of  economic  cooperation  and  for  a  genera.1  rise  in  the  technological  and 
economic  level  of  the  whole  world  system  of  socialism. 

During  the  ninth  All-German  Workers*  Conference,  which  took  place 
in  March,  1959,  in  the  city  of  teipzlg,  Comrade  N.S.  Khrushchev  said: 
"Between  the  Sovereign  countries  of  th®  socialist  camp  a  broad  collabora¬ 
tion  develops  in  all  areas  of  economic,  soblal,  political,  and  cultural 
life.  If  we  want  to  digress  into  the  discussion  of  the  future,  it  seems 
to  me  that  the  further  development  of  socialist  countries  will,  most 
likely,  follow  the  path  towards  the  strengthening  of  one  united  world 
system  of  a  socialist  economy.  One  by  one  the  barriers  which  separated 
our  countries  under  capitalism  will  be  removed.  The  common  economic  basis 
of  world  socialism  will  strengthen,  eventually  making  the  whole  problem 
of  borders  rather  pointless."  ^ee  Pravda.  27  March  195^ 

With  the  developnsnt  and  the  strengthening  of  tlie  world  economy 
in  the  socialist  system,  the  economies  of  the  countries  concerned  become 
more  and  more  interrelated.'  :  Introduction  of  automation  leads  towards 
further  strengthening  of  economic  links  between  socialist  countries, 
towards  a  further  powerful  socialist  international  division  of  labor, 
and  towards  broader  development,  specialization,  and  cooperation  of 
industries  in  socialist  countries.  It  is  entirely  clear  that  the  plans 
for  accelerating  technical  development  in  individual  socialist  countries 
caiuiot  be  evaluated  independently  from  tee  rise  of  economy  of  the  whole 
socialist  camp. 

In  evbry  socialist  county  a  systematic  preparation  for  a  future 
material  and  technological  basis  of  communism  is  developing.  This  develop 
raent  differs  in  its  degree  from  country  to  country,  but  for  all  of  teem 
complete  transition  towards  mechanization  and  automation  of  all  branches 
of  the  national  economy  combined  with  thorough  utilization  of  all 
potentialities  of  economic  cooperation  between  the  countries  of  the 
socialist  camp  as  well  as  of  socialist  division  of  labor  become  an 
exceptionally  important  task.  This  is  the  necessary  prerequisite  for 
further  rapid  development  of  production  forces  on. a  level  of  tee  highest 
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technologjr.  Only  on  this  foundation  can  the  long-term  plans  rapid 
and  broad  introduction  of  automation  in  the  national  economies  of  all 

socialist  countries  become  quite  realistic. 

The  need  for  further  development  in  the  international  socials 
division  of  labor  between  the  socialist  countries  by  means  - 

specialization  and  cooperation  in  industilal  production  xs 
urgent  from  the  point  of  view  of  further  development  in  the 
countries  of  people's  democracy,  European 

belong  to  the  class  of  medium  and  small  countries.  Notwithstanding 
differences  in  the  level  of  economic  development,  it  is  a  ® , 

characteristic  feature  of  all  such  states  that  they  possess  a 
limited  internal  market  wliich.  oauses  low  volume  production  of  y  u 

product  leading,  in  the  final  breakdown,  to  short  production  ^ 

low  development  of  mass  production,.  Automation  as  it  ^  P  ^ 

is  a  typical  tool  for  mass  production^  and  therefore^  it  i 
some  exceptions  only  in  long  runs  and  mass  production.  ^ 

It  was  already  mentioned  in  the  first  chapter  of  uhe  bookthnt 
the  common  tendency  everywhere  in  the  deVfelopmettt  of  _ 

increase  the  flexibility  of  automatic  equipment  making  it  feasible  to  use 
it  in  short  runs  and  even  in  single  item  production.  At  P’^efent,  however 
only  the  first  tentative  steps  have  been  taken  in  the  direction  ^ 
ing  a  funamental  solution  to  the  problem  of  flexibility  in  au  . 

equipment.  Flexible  automatic  equipment,  which  possesses  some  Jeg^ee  of 
general  adaptability  permitting  quick  setups,  is  at  present 
complicated  and  therefore  much  more  ejqjensive  than  automtic  equii^ent 
for  mass  production.  Besides,  it  becomes  evident  even  today  that  when 
the  fundamental  solution  to  the  flexibility  of 

found, it  will  become  economically  profitable  only  where  the  total  volume 
of  a  single  item  or  short  run  productions  is  very  large.  , 

For  the  a  bove  reasons  in  the  nedium-developed  and  little-developed 
capitalist  countries  of  Europe  automation  is  being  introduced  ^1°^^^ 
and  cautiously.  The  exceptions  are  the  relatively  few  lyp  and^highly 
specialized  ^terprises,  which  also  extensively  export  their  products, 
such  as  the  Italian  automobile  factory  "Fiat",  Swiss  watch 

factories,  etc.  Even  today,  though  automation  the  whole  world  still 
in  its  infancy,  it  bejomes  increasingly  evident  that  the  level  of  auto¬ 
mation  in  smaller  countries  lags  behind  and  the  gap  is  increasing  as 
compared  to  the  level  achieved  by  the  great  capitalist  countries  of  the 

USA,  England,  Prance,  and  West  Germany.  ,  -  ^-p 

Introduction  of  automation  in  the  national  economies  of  small 
countries  without  doubt  brings  about  the  complicated 
connected  mainly  with  the  limited  scope  of  domestic  markets.  Howe  ex 
thi.«  is  true  only  in  relation  to  dountries  of  the  capitalist  world.  i;or 
countries  of  the  world  socialist  system  the  development  of  automate  on  is 
logical  and  economically  sound.  For  socialist  countries  the  problem 
is  not  whether  automation  should  he  introduced  at  all, 
solution  for  the  problems  of  automation  which  would  be  best  for  me 
peculiar  needs  and  potentialities  of  the  national  economy  of  a  given 
countiy,  and  in  finding  ways  of  rapid  introduction  of  automation  on  a 
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broad  basis  and  with  the  greatest  economic  effect*  Such  a  solution  can 
be  found  only  through  the  combined  efforts  of  all  countries  of  the 
socialist  camp  ly  further  developing  and  Laproving  all  forms  of  economic 
collaboration  on  the  basis  of  deeper  specialization  and  cooperation 
between  the  industries  of  all  socialist  countries.  ^ 

The  rapid  and  broad  intieduction  of  automation  in  the  national 
economies  of  European  countries  of  people’s  democracy  is  the  feasible, 
realistic  and  economically  sound  task,  providing  that  the  economy  of  each 
socialist  country  is  not  taken  not  as  a  separate  entity,  but  as  a  part  of 
the  world  socialist  economy.  Under  the  conditions  of  the  new  ihdustrial 
revolution  this  is  the  only  way  to  ensure  in  all  socialist  countries  a 
further  development  of  the  national  economy  on  the  highest  level  of  world 


From  the  esqjerience  of  the  machine  building  industry  it  is  possible 
to  determine  the  opportunities  which  are  opened  up  by  the  international 
socialist  division  of  labor,  resulting  in  a  substantial  increase  ^  mass 
and  serial  production,  thereby  creating  the  necessary  conditions 
successful  developmept  of  automation.  Machine  building  is,  the  pr^cipal 
and  leading  branch  of  industry  of  nearly  all  European  countries  of, people  s 
democracy.  At  the  same  time  this  particular  type  of  industiy  clearly 
exposes  all  the  complexities  in  the  problems  of  introducing  ^utomation 
in  a  small  countiy*  It  can  even  be  stated  that  the  center  of  gravity  ox 
aU  the  problems  of  automation  lies  in  the  machine  building  industry. 

In  1957  the  machine  building  industry  in  all  European  countries 
of  people's  democracy,  taken  as  a  group,  produced  70,000  metal  cutting 
tools,  whereas  the  total  export  of  these  machine  tools  between  these 
countries  was  equal  to  3,Ul2  units,  barely  equalling  h.6%  of  the  total^ 
volume  of  production.  Likewise,  the  proportion  of  ejqjort  sales  as  against 
the  total  volume  of  production  in  European  countries  of  people’s  democracy 
was  as  follows:  tractors  —  3.3^,  railroad  freight  cars  —  7.o%,  trucks 
—  3*3%,  automobiles  —  8.2^.  These  figures  attest  to  the  low  state  of 
specialization.  Many  similar  types  of  machinery  and  equipment  were  pro¬ 
duced  in  various  people’s  democratic  countries  at  the  same  tin®  and 
mainly  to  satisfy  the  domestic  markets.  Mutual  sales  were  strictly  of 
secondary  importance.  The  results  of  this  condition  were  shortness  of 
production  runs,  an  excessively  great  number  of  models,  and  duplication 
in  the  production  of  virtually  the  same  type  of  machinery.  This  is  the 
basic  reason  for  the  condition  that  in  the  machine  building  industry  of 
all  the  countries  of  the  people’s  democracy  there  are  only  a  few  doaen 
automatic  machine  lines  and  some  of  them  are  of  little  importance 


economically.  _  4.t 

ffio  put  a  stop  to  this  condition  the  Council  of  Economic  Mutual 

Assistance  developed  a  whole  number  of  recommendations  which,  when  put 
into  effect,  will  mean  a  large  step  forward  in  the  development  of 
•  specifiiliz3*fcion  snd  cooperation  in  the  inachine  buxlding  industries  of 

socialist  countries.  i.  x.  ^  t 

A  lot  of  work  was  out  into  the  reduction  of  the  number  of  models 

produced  in  the  countries  of  socialism  by  means  of  eliminating  unnecessarj 


duplication  and  simplifying  the  series  of  the  same  type.  For  example, 
it  is  recommended  to  cut  down  the  number  of  models 

ment  hy  77^  and  cement  machinexy  by  h2%.  In  the  metal  cutting  machtoe 
?ool  S^oup  the  discontinuance  of  U2^  of  existing  models  . 

togetLr  with  the  introduction  of  2h%  of  new  types  of  mach^e  tools  never  ^ 
before  produced  in  socialist  countries.  As  a  net  ^®sult,  the  total 
number  of  models  of  machine  tools  will  be  cat  down  18%.  It  is  also  ^ 
recommended  to  abandon  the  production  of  h6%  of  the  models  of  woodworking 
equipment  and  to  introduce  l6%  new  models,  which  will  bring  down  the  total 

number  of  models  produced  by  about  30^.  ^  •  t- 

In  1958,  as  a  result  of  the  further  promotion  of  specialization, 
Bulgaria  increased  the  export  of  machinery  and  equipment  used  ^  the  meat 
industry  five  times  and  in  1959  ten  or  twelve  times  as  compared  t  957. 
Specialization  in  production  of  grain  combines 

of  production  runs  in  Hungaiy  2.5-3  times.  Taki^  into  consideration 
the  requirements  of  all  the  countries  participating  in  ®  ^  . 

Mutual  Economic  Assistance,  Czechoslovakia  will  increase  by  95  -  q  ^ 

to  1955  ilie  production  of  automatic  and  semi-automatic  machine  tools  9«j 
times,  special  machine  tools  35  times,  and  the  b|^mhg  of  block 
machine  tools  23  times.  Due  to  these  steps  Czechoslovakia  will  .c«cu^ 
one  of  the  first  places  irt  the  world  in  per  capita  production^pf  .i^chine 
tools  (9.5  kg).  At  present  the  first  place  in  per  capita  production  ol 
machine  tools  is  occupied  by  West  Germary  vdiere  an  1956  the  per  capita 
production  of  machine'  tools  was  5*3  kg  (in  USA  —  4.5  kg.  j  ^  - 

These  are,  of  course,  only  the  first  but  rather  ^portant  s  ep 
in  the  direction  of  developing  hi^er  forms  of  international  socialist 
diviBion''of  labor.  However,  even  these  first  steps  prove  clearly  wha 
colossal  possibilities  exist  in  the  further  development  of  specialization 
and  cooperation  for  the  growUi  of  industry  in  the  whole  socialist  camp 
and  in  every  individual  socialist  country.  This  will  lead  to  a  raprd 
and  successful  introduction  of  automatic  production  in  all  socialist 

Until  recent  times  the  development  of  specialization  and  cooperation 
between  countries  of  the  socialist  camp  followed  mainly  the  line  of 
specialization  in  certain  types  of  goods.  Although  there  still  exist 
in  this  direction  tremendous  unused  possibilities,  one  must  not  forget 
that  the  eventual  goal  in  the  division  of  labor  in  accordance  with  V.  i. 
Lenin's  definition  "consists  of  setting  up  as  a  separate  branch  or 
indiistry  the  production  not  only  of  each  separate  item,  but  of  its  eve^ 
component,  even  going  as  far  as  assigning  to  special  branchy  of  industry 
each  operation  necessary  for  the  completion  of  the  item.  £See  v.  i. 

Lenin,  Soch,  Vol  3,  psge  l57  In  the  future  it  may  be  expected  that 
many  subaisemblies  and  details,  wooden  items,  tools,  etc.  will  be  made 
in  large,  highly  specialized,  and  completely  automated  enterprises,  which 
will  serve  the  requirements  of  all  socialist  countries.  _ 

Further  development  of  the  international  division  of  labor  among 
countries  of  the  socialist  camp  is  nob  only  the  prerequisite  of  a  sub- 
stantial  increase  in  serial  and  mass  productions,  but  the  necessaiy  conditio 
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for  a  hi^ly  effective  introduction  of  automation  on  a  . 

It  also  serves  as  the  prerequisite  for  ensuring  rapid  progress  in  auto 
mation  in  individual  socialist  countries  cy  ensuring  the  supply  of  the 
necessary  instrumentation,  machinery,  and  other  tectoical  means.  _ 

At  present  the  machine  building  industry  of  the  socialist  coimtries 
successfully  developed  the  production  technique  of  ma^  kinds^of  automatic 
equipment,  devices  for  automatic  controls  and  regulation,  electronic 
computers,  etc.  However,  even  today  .the  production  of  eqi^pment  for 
automation  obviously  lags  behind  the  needs  of  the  ^tiona  econom  es 
socialist  countries,  both  in  assortment  and  quantity  of  production^^  In 
most  of  the  socialist  countries,  therefore,  it  is  panned  to 
sharply  the  production  of  the  technical  means  of  automation,  ae 
congress  of  the  CPSU  set  the  task  of  organizing  in  the  USSR^within  the 
next  few  years  mass  production  in  the  highly  specialized  industry  of^ 
modern  equipment  for  automation.  The  production  of  devices^andothe 
means  of  automation  is  rapidly  increasing  in  the  German  Democratic 
Republic,  Czechoslovakia,  China,  Poldnd,  and  Hungary. 

It  would  be  a  mistake  to  assume  that  every  individuals  socialist  . 
country  by  the  means  of  automation  will  be  able  to  satisfy  all  the  needs 
of  its  national  economy.  Automation  may  develop  rapidly  only  when  its 
components  are  not  made  to  order  but  are  mass  produced,  ^The  necessa^ 
material  for  the  rapid  development  of  automation  on  a  nation-wide  scale 
in  socialist  countries  can  only  be  achieved  as  a  result  of  the  mosi 
thorough-going  division  of  labor  among  countries  of  the  socialist  camp, 
on  the  basis  of  a  broad  and  systematic  exchange  of  experiences,  and  on 
the  basis  of  specializing  both  research  and  industrial  productioa  in 
individual  countries,  taking  into  consideration  local  conditions. 

As  a  long-term  project  it  would  be  worthwhile  to  begin  to  imify 
and  standardize  the  most  important  subassemblies  of  automatic  equipment, 
which  are  used  in  various  branches  of  industries,  to  utilize  widely  the 
block  principle  when  designing  automated  units,  and  on  this  basis  to 
create  for  the  whole  socialist  camp  a  uniform  system  of  units,  arrange¬ 
ments,  and  schemes  for  automation.  The  unified  system  of  automation 
which  is  being  developed  at  present  in  the  USSR  can  well  be  used  as  a 
foundation  for  this  work.  It  would  bilng  to  all  countries  of  the 
socialist  camp  a  considerable  saving  of  material  and  manpower,  would 
lead  to  maximum  utilization  of  the  available  industrial  capacities  and 
scientific  and  technical  forces  of  individual  coimtries  for  speeding  up 
general  progress,  and  would  permit  acceleration  in  the  inbroduction  01 

automation  and  broaden  its  application.  -  ,  j  •, 

An  e  xceptionallj'-  important  part  the  rapid  and  successful  develop¬ 
ment  of  automation  in  the  countries  of  people's  democracy  will  by  played 
by  the  maximum  utilization  of  the  rich  experience  of  the  Soviet  Union. 

In  the  So-'.det  Union  work  on  automation  is  conducted  oh  a  large  scale 
in  all  branches  of  the  national  industry,  and  rates  of  implementation 
of  automation  are  increasing  from  year  to  year.  Utilization  of  this 
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experience,  with  allowances  made  for  local  conditions  and  potentialities 
of  the  econongr  of  every  country,  would  permit  considerable  saving  of  time 
and  manpower  used  at  present  for  research  of  problems  which  are  already  * 

successfully  solved  in  the  Soviet  Union*  It  would  also  make  it  possible  ^ 

to  prepare  for  broad  and  rapid  implementation  of  automation  in  the  futile  ^ 
with  a  more  precise  understanding  of  potential  possibilities  and  ways  in 
the  development  of  automation,  as  well  as  the  solution  of  technical, 
economic,  organizational,  manpower  training,  and  other  problems  which 
must  be  solved  in  connection  with  the  introduction  of  automation. 

Automation  of  industrial  processes  offers  mank^d  tremendous 
opportunities  and  signifies  a  new  and  qualitatively  hi^er  stage  in  the 
history  of  industrial  development.  Socialist  countries  have  everything 
necessary  for  taking  full  advantage  of  all  these  opportunities  and 
utilizing  them,  in  terms  of  history,  in  a  very  short  time.  They  can 
firmly  occupy  the  leading  position  in  the  front  line  of  the  new  technolo¬ 
gical  revolution  and  ci'eate  an  incomparably  higher  productivity  of  labor 
than  was  ever  achieved  by  capitalism  in  the  most  advanced  capitalist 
countries.  Even  though  it  will  involve  overcoming  numerous  difficulties 
and  solving  many  complicated  problems,  Idiere  is  no  doubt  that  with  the 
close  cooperation  between  countries  of  .ttie. socialist  camp  the  task  of 
rapid  introduction  of  automation  in  eWry  branch  of  economy  of  the  world 
socialist  system  will  be  successfully  accomplished. 
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